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EXECUTIVE SUMMARY

The North Plants Study Area (NPSA) Exposure Assessment presents detailed exposure

analyses for the 16 potentially contaminated areas defined by the North Plants Study Area

Report (SAR). The evaluations were based on the soil and sediment contaminant
concentrations presented in the site-specific Contamination Assessment Reports (CARs) and
the overall SARs and groundwater contaminants from DP Associates Groundwater 0

Database. The maximum concentrations for each contaminant detected were extracted from

these data and reported. Draft preliminary pollutant limit values (PPLVs) were computed

for each of these site-specific contaminants as described in Volume IV of the Exposure

Assessment Report for the direct (soil ingestion, suspended particulate inhalation, and 0

dermal contact) and indirect (open and enclosed space vapor inhalation) exposure

pathways. Cumulative PPLVs were computed for the five exposed populations (regulated

visitors, casual visitors, recreational visitors, commercial workers, and industrial workers). 0

The site-by-site evaluations consisted of comparisons of the maximum site contaminant

concentrations to their corresponding cumulative Draft PPLVs in order to determine

exceedances and, hence, established a first screen for determining sites which may be

considered as candidates for remedial action during the Feasibility Study. These are ranked 0 0

into two categories: Priority I which consists of sites where available soil contaminant

concentration data indicate that the maximum detected concentrations exceed the draft

human health based criteria, and Priority 2 which consists of sites where available soil

contaminant concentration data indicate that the maximum detected concentrations do not

exceed the draft human health based criteria. Site designations will be reconsidered

throughout the Endangerment Assessment process as health based criteria are refined and

additional data become available.

No samples from the interior of sewer lines present in the NPSA were included in the

analysis since these evaluations are based on soil contaminants only. Sewers are being

considered for remedial action under the ongoing Feasibility Study. S

A groundwater plume has been identified in the NPSA. Therefore, in addition to the direct

soil exposure evaluations, the significance of the inhalation of volatile groundwater

xiii
REAIO/TOCOO7S.REA VI-H 9/11/90 3:36 pm spi

• • • •• • •0



contaminants which diffuse through site soils was estimated using the open space and

enclosed space vapor inhalation models as described in detail in Volume IV (Sections 4.5

and 4.6, respectively) and the exposure analysis procedures presented in Volume VI-A.

The exposure evaluations were performed for the most sensitive exposed population (i.e.,

the industrial worker).

Of the 16 sites evaluated in the NPSA, 10 were designated Priority 1 sites based on the

most sensitive exposed population PPLV (i.e., the industrial worker). These include:

"* Chemical Sewer System (NPSA-1)

"* Tank Farm (NPSA-2)

"* GB Manufacturing Area (NPSA-3)

"* Fuze and Detonator Magazine (NPSA-4)

"* Special Weapons Plant (NPSA-5)

"• Underground Spill Area (NPSA-6) 0

"* Drainage Ditch (NPSA-8c)

"• Chromium Detection (NPSA-9b)

"* Benzene and Zinc Detections (NPSA-9d)

"• Arsenic Detection (NPSA-9f)

The remaining 6 sites were designated as Priority 2 sites based on the most sensitive

exposed population PPLV (i.e., the industrial worker). These include:

"* Surface Spill Area (NPSA-7)

"• Drainage Ditch (NPSA-8a)

"* Drainage Ditch (NPSA-8b)

"* Railroad Tracks (NPSA-9a)

"* Zinc Detection (NPSA-9c)

"* Railroad Tracks (NPSA-9e)

The contaminants of concern (COCs) in soils (i.e., those displaying cumulative exposure

indices (Els) greater than 0.1) for the NPSA, based on the most sensitive exposed

population PPLV (i.e., the industrial worker), are:

xiv
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"• Aldrin

"• Benzene

"• Chloroacetic acid

"* Chloroform

"• Dieldrin

"* Tetrachloroethylene

"• Arsenic

"* Cadmium

"• Chromium

The contaminants of significance (COSs) in groundwater (ie., those displaying vapor

exposure indices (VEIs) greater than 1) for the NPSA are:

• Carbon tetrachloride

.1,1 -Dichloroethylene

xv
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1.0 INTRODUCTION

The analyses and evaluations performed under the Rocky Mountain Arsenal (RMA)

Exposure Assessment are documented in eight report volumes. These include Volume I,

Surface Use and Exposed Population Evaluations; Volumes II and III, Toxicity Assessment;

Volumes IV and V, Preliminary Pollutant Limit Value (PPLV) Methodology; Volume VI,

Study Area Exposure Assessments; Volume VII, Summary Exposure Assessment; and

Volume VIII, Response to Comments on the Draft Exposure Assessment.

Volume VI of the Exposure Assessment is a detailed presentation of the study area

exposure analyses, consisting of site-by-site comparisons of measured maximum •

contaminant concentrations to their Draft PPLVs derived for an industrial worker (the most

sensitive receptor). Volume VI consists of eight subvolumes, VI-A through VI-H.

Subvolume H (this document) constitutes the Study Area Exposure Assessment for the

North Plants Study Area (NPSA). The remaining subvolumes are: VI-A, Introduction; VI-

B, Western Study Area; VI-C, Southern Study Area; VI-D, North Central Study Area; VI-

E, Central Study Area; VI-F, Eastern Study Area; and VI-G, South Plants Study Area. A

description of the contents, approach, specific procedures, and format in preparing the * *
Study Area Exposure Assessment documents is presented in Volume VI-A.

The exposure assessment for the NPSA was performed on a site-by-site basis. The site

designations are consistent with those used in the remedial investigation (RI) Study Area

Report (SAR) for the NPSA (EBASCO, 1989a/RIC 89166R05). The analytical data used

for each site were based on the original Rocky Mountain Arsenal Contamination Control

Program Management Team (RMACCPMT)/Phase I and II RI site Contamination

Assessment Reports (CARs). Additional information on the history of these sites can be

found in Section 3.2 of the SAR (EBASCO, 1989a/RIC 89166RO5). The SARs present a

regional overview of the extent of contamination and migration characteristics throughout

the Arsenal. An analogous regional overview of the exposure assessment for the NPSA is

presented in the Study Area Exposure Summary, Section 3.0 of this report volume. This

regional summary is integrated with the other study area exposure summaries in

1-1
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0

Volume VII to provide an Arsenal-wide perspective of the significance of the measured S
contamination. - )

0

The sites included in the North Plants Exposure Assessment are as follows: 4,1

"* NPSA-l: Chemical Sewer System

"* NPSA-2: Tank Farm

"* NPSA-3: GB Manufacturing Area

"* NPSA-4: Fuze and Detonator Magazine

"* NPSA-5: Special Weapons Plant

"* NPSA-6: Underground Spill Area

"* NPSA-7: Surface Spill Area

"* NPSA-8a: Drainage Ditch

"* NPSA-8b: Drainage Ditch

"* NPSA-8c: Drainage Ditch 0

"* NPSA-9a: Railroad Tracks

"* NPSA-9b: Chromium Detection

"* NPSA-9c: Zinc Detection * *
"* NPSA-9d: Benzene and Zinc Detections

"• NPSA-9e: Railroad Tracks

"* NPSA-9f: Arsenic Detection

The locations of each of the sites listed above in the NPSA were depicted in the North

Plants SAR (EBASCO, 1989a/RIC 89166R05). The site-by-site exposure assessments for

each of the 16 areas investigated are presented in Sections 2.1 through 2.16. A study area

exposure summary for the NPSA is presented in Section 3.0. 0

The Soil Contaminant Concentration Tables in Sections 2.1 through 2.16, list the maximum

concentrations that were calculated for each site over two depth intervals, designated as

Horizon 1 and Horizon 2. Horizon I included depths from 0 to 10 feet (ft), and

Horizon 2 accounted for all depths, including 0 to 10 ft. If the maximum concentration

for all depths is in Horizon 1, then the listed concentration in Horizon 2 will equal

1-2
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Horizon 1. For a further discussion, see Volume VI-A, Section 2.2.4. The Inductively 6
Coupled Plasma (ICP) metals (i.e., cadmium, chromium, copper, lead, and zinc), arsenic,

and mercury identified as site contaminants in the tables include only those which were

detected above indicator levels. The following are the indicator levels used: 4r

Contaminant Indicator Level

Arsenic CRL" - Io ug/gl
Cadmium 1-2 ug/g
Chromium 25-40 ug/g
Copper 20-35 ug/g
Lead 25-40 ug/g
Mercury CRL-0.IO ug/g
Zinc 60-80 ug/g

As described in Volume VI-A of this report, nontarget contaminants were subjected to two

screening processes to determine whether or not they should be evaluated in detail in the

site-by-site exposure assessments. The first screening was conducted as part of the RMA

Chemical Index (EBASCO, 1988c/RIC 88357R01), and was based on the toxicity,

concentration, and frequency of occurrence of the nontarget compounds. Contaminants 0 0
passing through this first screening were then subjected to a second screening that was

conducted on a study area-by-study area basis within Appendix A of each Study Area

Exposure Assessment (Volumes VI-B through VI-H). This second screening process

considered frequency of occurrence, similarity of the nontarget concentration to that of 0

target contaminants, and co-occurrence of nontarget compounds with target compounds in

the soil and sediment samples. The reader is encouraged to consult the RMA Chemical

Index and the Study Area Exposure Assessment Appendices for details of the screening

processes, as it was judged too repetitive to include this information in each site where

nontargets were detected.

Draft PPLVs for each of the site contaminants were computed for the five exposed 0

populations of concern which are regulated visitors, casual visitors, recreational visitors,

I/ certified reporting limit
2/ micrograms per gram •

1-3
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commercial workers, and industrial workers for the direct (i.e., soil ingestion, dermal

contact and suspended particulate inhalation) and indirect (i.e., open and enclosed space

vapor inhalation) exposure pathways, according to the methodology detailed in Volume IV •

of the Exposure Assessment. Draft PPLVs for each site are presented in the Exposure ,'.

Evaluation Tables. Figure NPSA-1-0 explains various aspects of the data presented in the

Exposure Evaluation Tables. For a further discussion of these tables, see Section 3.0 in

Volume VI-A.

The cumulative Draft PPLVs in these tables for ICP metals, arsenic, and mercury do not

include the single pathway preliminary pollutant limit values (SPPPLVs) computed for

vapor inhalation exposure pathways since the potential for inhalation of vaporized ICP

metals, arsenic, and mercury is assumed to be negligble (see Volume VI-A). SPPPLVs for

the inhalation pathways are not included in the cumulative Draft PPLVs for chloroacetic

acid, 1,2-dichloroethylene, dimethylmethyl phosphonate, Dithiane, fluoroacetic acid, 0

isopropylmethyl phosphate, isopropylmethyl phosphonic acid, n-nitrosodimethylamine,

1,4-Oxathiane, Sarin, and thiodiglycol. These chemicals are highly soluble (log Kow less

than one) and, therefore, are assumed to have low potential for vaporization. Draft * *
PPLVs were not computed for nontarget chemicals measured at this site since these

contaminants were rejected in the nontarget screening (Appendix A).

The chemical-specific and site-specific parameters used to calculate the open and enclosed

space vapor inhalation PPLVs are included in the RMA Source Data File, provided as part

of the PPLV Computer Model for RMA (Volume V). Contaminant-specific parameters for

the open space pathways are the depth to the top of the contamination zone (d), and the

depth to the bottom of the contamination zone (h), diffusivity and soil concentration. 0

These variables are calculated as described in Volume IV. The site-specific parameter,

XiFo, represents the wind dispersion factor at the receptor location receiving the maximum

concentration. This parameter was generated by the Industrial Source Complex Long Term

(ISCLT) model as described in Volume IV. The distance from the center of the site to the

critical receptor location, D,., used with the computation of X/Fo, was calculated as

described in Volume IV.

1-4
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Site-by-site comparisons of the maximum site contaminant concentrations to their 0
corresponding cumulative Draft PPLVs were done in order to determine sites which may be n i

considered for remedial action during the Feasibility Study. These are ranked into two

categories: Priority 1 which consists of sites where available soil contaminant

concentration data indicate that the maximum detected concentrations exceed the draft

human health based criteria, and Priority 2 which consists of sites where available soil

contaminant concentration data indicate that the maximum detected concentrations do not

exceed the draft human health based criteria. Site designations will be reconsidered

throughout the Endangerment Assessment process as health based criteria are refined and

additional data become available.

* S

0!

Si

0|
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2.0 SITE-BY-SITE EXPOSURE ASSESSMENT O
2.1 SITE NPSA-1: CHEMICAL SEWER SYSTEM (formerly North Plants Complex; U)

EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A) •

2.1.1 Site-Specific Considerations ,

Figure NPSA-1-1 and Table NPSA-1-1 depict the target contaminants fe: Site NPSA-1.

Borings 32, 34/34B, 38B, 39, 43, 49, 62, 63/63B, 64, 80, 81/81B, and 82/82B were

included in this exposure assessment, consistent with the North Plants SAR. The chemical

sewer system carried aqueous wastes from the North Plants Complex to Basin A and later

to Basin F; therefore, many of the chemicals from the RMA target contaminant list were

suspected to be present in Site NPSA-1 (EBASCO, 1988a/RIC 88256R05).

2.1.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-l are depicted in Figure NPSA-I-1. Table NPSA-1-1 summarizes the maximum 0

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and certified reporting limits (CRLs) for organic contaminants from

the Phase I and Phase II investigations. The boring number and depth where the

maximum value was observed are shown. No data were included for ICP metals, arsenic,

and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to be

negligible (see Volume VI-A). No groundwater data table was included for Site NPSA-I

since this site is a sewer line (see Volume VI-A).

2.1.3 Site Exposure Summary

Tables NPSA-1-2 through NPSA-1-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the S 4
critical exposure pathway identified.

*t

REA8/RPTOO48.REA Vi-H 917/90 9:14 am pf 2-1

SA.



Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Cadmium ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site NPSA-I is designated as a Priority 1 site, based on the most sensitive exposed 6

population PPLV (i.e., the industrial worker).
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WPSA- 1 -2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CU1MULATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAINNANT PPLV PPLV PPLV El El El OPM

(ng/kg) (ng/k9) (mg/kg)

DIELDRIN 1.6E+00 7.9E107 1.6EOO O.OE+0O 7.6E-09 7.6E-09 O.OE+O0

CADMIUM 4.5E.02 O.OE+00 4.5E02 7.SE-03 0.0E+00 7.5E-03 O.0E+00

if the PPLV value indicated is greater than 1.OOE.06 the catcutations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even In its pure form.
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NPSA-1-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT 00MULATIVE VEI

COITAN WANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mD/kg) (mg/kg)

DIELDRIN 1.6E100 7.9E+07 1.6E+00 O.0E.00 7.6E-09 7.6E-09 O.OE.00

CADNIUL4 4.5E+02 O.OE+00 4.5E+02 7.SE-03 0.OE+O0 7.5E-03 0.OE010

If the PPLV vatue indicated is greater then t.OOE+06 the catcutations ltpty that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

2 0
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NPSA- 1-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

DIELDRIN 2.2E-01 5.2E+06 2.2E-01 O.OE.OO 1.2E-07 1.2E-07 O.OE.O0

CADMIUM 5.8E+01 O.OE+OO 5.8E.01 5.9t-02 O.OE+O0 5.9E-02 O.OE+OO

If the PPLV value indicated is greater than 1.OOE÷06 the calcutations impiy that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA- 1 -S

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKIERS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

DIELDRINI 2.0E.00 6.3E*03 2.OE.00 O.OE.00 9.5E-05 9.SE-05 O.OE+O0

CADMIUM 3.6E.02 O.OE-00 3.6E802 9.5E-03 0.0E+00 9.5E-03 O.OE00

O
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DIETEXPOSURE EVALUATIONS FOR INDUSTRIAL. WORKERS

OJET INDIRECT CUMULAT IVE DIRECT INDIRECT_ C).DIULATIVE VE I

CONTAMNIANT PPLV 0SVI ESVI PPLV El El El Oph ENC )
(mg/kg) Cg/ kg) (mg/kg) (mg/kg)

IELDRIN 1.2E-01 1.01.07 2.1E.O3 1.2E-01 0.01.00 2.BE-04 2.&E-04 0.01.00 0.01.00

*ADMIUM 7.6f.00 0.01.00 0.01.00 7.61.00 4.5E-01' 0.01.00 4.S1-01' 0.01.00 0.01.00

0: El is euQal to or exceeds 1.01-01

If the PPLV value indlicated is greater than 1.001406 the calculations impoly that the contaminant does not pose unacceptable
chronic exposire through the exposure pathway considered, even in its pure form.
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2.2 SITE NPSA-2: TANK FARM (formerly North Plants Complex; EBASCO, 1988a/RIC
88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.2.1 Site-Specific Considerations

Figure NPSA-2-1 and Tables NPSA-2-1 and NPSA-2-2 depict the target contaminants for

Site NPSA-2. Borings 36 and 36B were included in this exposure assessment consistent

with the North Plants SAR. The historical search conducted under the contamination

assessment revealed that carbon tetrachloride may have been stored on Site NPSA-2

(EBASCO, 1988a/RIC 88256R05); however, it was not detected in soils during the Phase I

investigation. This site occupies the area surrounding Tank Farm 1403 and the associated

under and above ground piping. According to site history, no other chemicals from the

RMA target contaminant list were suspected to be present in Site NPSA-2 (EBASCO,

1988a/RIC 88256R05).

2.2.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-2 are depicted in Figure NPSA-2-1. Table NPSA-2-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury for Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

NPSA-2-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.2.3 Site Exposure Summary •

Tables NPSA-2-3 through NPSA-2-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-2 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

2-10
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O

Contaminants Regulated Casual Recreational Commercial Industral
of Concern Visitor Visitor Visitor Worker Worker •

Benzene ...... Indirect Indirect 4
Chloroform ..... Indirect Indirect
Tetrachloroethylene ...... Indirect Indirect

Note: Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

indirect pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site NPSA-2 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:
"* Carbon tetrachloride (enclosed)

"• 1,1-Dichloroethylene (enclosed) 0

0

0

0

0
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TABLE NPSA-2-2 -

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-2

AVERAGE SITE DEPTH TO GROUNDWATER: 34 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TP" P_.ROETHANE 2.5 25042 05/25/88 0

1, 1-DICHLOROETHYLENE 8.9 25042 05/25/88

1,l-DICHLOROETHANE 1.7 25042 05/25/88

CARBON TETRACHLORIDE 65 25042 05/25/88 0

CHLOROFORM 470 25042 05/25/88

DIISOPROPYLMETHYL PHOSPHONATE 40 25042 05/25/88

TRICHLOROETHYLENE 100 25042 05/25/88 0 0

0

0

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DAT; SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-2-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS I
DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CP.USLATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El OPN
(mg/kg) (mg/kg) (mg/kg)

BENZENE 8.6E+02 1.9E+04 8.3E+02 1.2E-03 5.1E-05 1.2E-03 O.OE+OD
CARBON TETRACHLORIDE 2.OE002 O.OEO0 .2.OEeO2 O.OE.OO O.OE+OO.OE.OO 8.SE-05
CHLOROFORM 4. OE.3 1.IE*05 3.9E+03 1.5E-04 5.5E-06 1.5E-04 5.3E-06
1,1-DICHLOBOETNAME 2.8E+02 O.0E0O 2.8E+02 O.OEO0 O.OE+O0 O.OE.O0 3.6E-11
1,1-DICHLOROETHYLENE 4.3E.01 O.OE+DO 4.3E*01 O.OE÷DO O.OEO0 O. DE.DO 1.5E-O0

DOISOPROPYLMETNYL PHOSPHONATE 6.6E+.O5 O.OE'0O 6.6E-05 O.OE+OO O.OE*O0 O.DE+O0 6.5E-11

TETRACHLOROETHYLENE S.¶E+02 2.7E+05 5.1E+02 1.ZE-03 2.ZE-06 1.2E-03 O.OE+O0
1..1-TRICHLOROETHAME 7.5E+05 O.OE*OO 7.5E+05 O.DE÷O0 O.OE+OO O.OE+O0 1.1E-10
TRICHLOROETHYLENE 2.3E+03 O.OE+OO 2.3E+03 O.OE.O0 O.OE+O0 O.OE.O0 6.6E-06

ZINC 2.0E+06 O.OE+00 2.OE+06 4.1E-05 O.OE+O0 4.1E-05 O.OE+O0

If the PPLV value indicated is greater than 1.0DE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2 1
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NPSA- 2-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUIMULATIVE DIRECT INOIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El - i OPW

(mG/kg) (ml/kg) (mg/kg)

BENZENE 8.6E*02 1.9E÷04 8.3E+02 1.2E-03 5.1E-05 1.2E-03 O.OEO0O

CARBON TETRACHLORIDE 2.OE+02 O.OE00 2.OE.02 0.0E+00 0.OEOO 0.0E,00 8.SE-Oi

CHLOROFORM 4.OE+03 1.1E+O5 3.9E+03 1.SE-0. 5S.5E-06 1.5E-0. 5.3E-06

1,1-DICNLOROETIANE 2.8E+02 O.OE*O0 2.8E+02 O.OE00 O.OE*O0 0.OEEOO 3.6E-11

1,1-OICNLOROETNYLENE 4.3E*01 O.OE00 4,3E-01 O.OE+ O.OE+OO O.OE,0 1.SE-04

OIISOPROPYLMETHYL PHOSPHONATE 6.6E*05 O.OE.O0 6.6E+05 O.OEeO0 O.OE.O0 O.OE00 6.GE-11

TETRACHLOROETNYLENE 5.IE-02 2.7E.o5 5.1E+02 1.2E-03 2.2E-06 1.2E-03 O.OE+O0

1,1,1-TRICHLOROETHANE 7.5E05 O.OE.O0 7.SE÷05 O.OE+O0 O.OE.O0 O.OE+O0 1.1E-10

TRICHLOROETHYLENE 2.3E+03 O.OE+O0 2.3E+03 O.OE.O0 O.OE+O0 O.OE+O0 6.6E-06

ZINC 2.OE-06 O.OE+O0 2.OE+06 4.1E-05 O.OE+O0 4.1E-05 O.OE+O0

If the PPLV value indicated is greater than 1.OOE+06 the calcuLations impLy that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure torm. 0
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*1NNPSA -2-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CINJIATIVE VEII

CONTAMI1NANT PPLV PPLV PPLV Et El El OhW

BENZENE 1.ZE+0Z 3.01.03 1.2E+02 8.4E-03 3.3-04 8.7E-03 0.0E.00

CARBON TETRACHLORIDE 2.7E+01 0.01+00 2.7E+01 0.OE.00 0.01.00 0.01.00 1.31-03

CHLOROFORM 5.6E+02 1.7E+04 5.4E.02 1.11-03 3.5E-05 1.11-03 8.01-05

1*1-DICNLORtOETHANE 3.91.01 0.01.00 3.9E+01 0.01.00 0.01.00 0.01.00 5.4E-10

1,1-DICHLOROETHYLENE 5.9E+00 0.0E+00 5.9E+00 0.01.00 0.01.00 0.01.00 2.3E-03

DIISOPROPYLMETHYL PIIOSPHONATE 2.8E+05 0.01.00 2.8E+05 0.01.00 0.01.00 0.0E.00 4.4E-10

TETRACHLOROETHYLENE 7.1E+01 4.21.04 7.1E+01 8.4E-03 1.4E-05 8.5E-03 0.01.00

1,1.1-TRICHLOROETMANE 3.2E+05 0.01.00 3.21+05 0.01.00 0.01.00 0.01.00 7.3E-10

TRICHLOROETHYLENE 3.21+02 0.01.00 3.2E.02 0.01.00 0.01.00 0.01.00 9.9E-05

ZINC 1.11+06 0.01.00 1.11.06 7.71-05 0.01.00 7.7E-05 0.01.00

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contafinant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

0
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UPSA-2-6

EXPOSURIE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT MMUNLATIVE VEI g
CONTAMINANT PPLV PPLV PPLV El El El ESIC

(Cg/kg) (mg/kg) (ma/kg)

BENZENE 1.11.03 6.4E-01 6.4E-01 9.2E-04 1.61.00' 1.61.00' 0.01.00
CARSOM TETRAC4LORIDE 2.5E+02 0.01.00 2.5E+02 O.OE.O0 O.OE.O0 0.01.00 1.81.00
CHLOROFORM 5.1E+03 2.3E+00 2.31.00 1.2E-04 2.6E-01* 2.6E-01' 1.1E-01
1.1-DICHLOROETHANE 3.6E*02 0.01.00 3.6E+02 0.01+00 0.OE+00 0.01.00 7.7E-07
1,1-DICHLOROETHYLENE 5.4E*01 0.01.00 5.4E+01 0.01.00 0.OE.00 0.01.00 3.2E+00
OIISOPROPYL14ETHYL. PIOSPNONATE 3.7E+05 0.01.00 3.7E.05 0.01.00 0.01.00 0.01.00 4.4.E-06
'TETRACHLOROETNYLENE 6.5E+02 5.8E+00 5.7E.00 9.2E-04 1.01-01' l.1E*01* 0.01.00
1.1.1-TRICHLOROETRANE 4.21.05 0.01.00 4.21.05 0.01.00 0.01.00 0.01+00 7.3E-06

TRICNLOROITIYLEME 2.91.03 0.01+00 2.91.03 0.01.00 0.01.00 0.01.00 1.4E-01

ZINC 7.8E.05 0.OE*00 7.8E+05 1.01-04 0.01.00 1.01-04 0.01.00

': El is equal to or exceeds 1.01-01
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UPSA-2- 7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

CNAIATDIRECT INDIRECT CUIUSLAT I V DIRECT INDIRECT CUMULATIVE VEI

CNAIATPPLV OSVI ESVI PPLV El El El Opw INC

.MZIME 6.7E+01 2.61.03 6.4.E-01 6.3f-01 1.51-02 1.6E*.00 1.6E*00 0.0f+00 0.01.00

:ARSO TETRACHLORIDE 1.51.01 0.01.00 0.01.00 1.51.01 0.01.00 0.0E+00 0.01.00 6.4E1-04. 5.51.00

CHLOROFORM 3.11.02 1.5E.04. 2.3f.00 2.3f+00 1.91-03 2.6E-01' 2.6E-01- 4.01-05 3.4E1-01

*1-01CNLOICIINAIIE 2.31.01 0.01.00 0.01.00 2.31.01 0.01.00 0.01.00 0.01.00 2.71-10 2.3E-06

.l-DICHLOIOEINYLENE 3.21.00 0.01.00 0.01.00 3.2*.00 0.01.00 0.01.00 0.01.00 1.11-03 9.71,00

MJISOPt0PYLMETNYL PHOSPIOONATE 6.8E+04 0.01.00 0.01.00 6.81#04. 0.01.00 0.01.00 0.01.00 5.11-10 4.4E1-06
ETRACHLOOITNYLEME 4.11.01 3.7E.04 5.81.00 S.01*00 1.5E-02 1.01-Cl' 1.2E-01* 0.01.00 0.01.00

*1.l-TRICKLOPOETNAME 7.81.04 0.01.00 0.01*00 7.81.04 0.01.00 0.01.00 0.01.00 8.51-10 7.3E-06

TRICHLOICITKYLEME 1.8E*02 0.01.00 0.01.00 1.81.02 0.01#0O 0.01.00 0.01.00 4.9E-05 4.21-01

INC 1.4.1.05 0.01.00 0.0E+00 1.4t.05 5.81-04 0.01.00 5.81-04 0.01.00 0.01.00

El is equal to or exceeds 1.01-01
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2.3 SITE NPSA-3: GB MANUFACTURING AREA (formerly North Plants Complex;
EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256RO5A)

2.3.1 Site-Specific Considerations 0

Figure NPSA-3-1 and Tables NPSA-3-1 and NPSA-3-2 depict the target contaminants for

Site NPSA-3 Borings 22, 31/31B, 33, 44, 65, 66, 76 through 79 were included in this

exposure assessment, consistent with the North Plants SAR. The historical search 0

conducted under the contamination assessment revealed that Sarin (GB), GB by-products,

carbon tetrachloride, methylene chloride, and xylene were suspected contaminants in Site

NPSA-3 (EBASCO, 1988a/RIC 88256R05); however, most of these chemicals were not

detected in soils during the Phase I and Phase 11 investigations. This site occupies the 0

areas around the GB manufacturing Buildings 1501, 1503, 1504, 1506, 1602, and 1603.

According to site history, no other chemicals from the RMA target contaminant list were

suspected to be present in Site NPSA-3 (EBASCO, 1988a/RIC 88256R05).
0

2.3.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-3 are depicted in Figure NPSA-3-1. Table NPSA-3-1 summarizes the maximum 0 *
concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because 0

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

NPSA-3-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.3.3 Site Exposure Summary

Tables NPSA-3-3 through NPSA-3-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-3 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

2-20
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0AA

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Dieldrin Direct Direct Direct Direct Direct
Cadmium .... Direct -- Direct •

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the 0

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site NPSA-3 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker). 0

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.

00

2-21
REA8/RPT0048.REA VI-H 9/11/90 2:23 pm pf

• • • •• • •

*U 0iliH iI e mlo 0 0~m 0 0 0 .. . . 0i



0-1 Cd 9.7
0-1 Cr 26 Pb 58

Pb 28 Hg 0.088
Z n 70 __Zn 120 0-1 As 5.4

C r 27
2-3 C r 29 4-5 As 3.7 Z n 66

Pb 25 Cd 1.4 2-3 BIL 4-5 TCLEE 0.3Zn 79 Cr 27 4-5 BIL Cr 25Zn 68
7-8 OIL

C5 27
0-b 2711 (

____ 63 65

9-106 zs33 03-. I

14-15 BIL

39040 0 0 00.062070



Legend

2Z2e Phase I Boring

65. Phase U Boring with Total Depth
Drilled (ft.)

- Site Boundary

Sample .. Analyte
Interval ý - I Cr 26 _,oncentration (ug/g)

5.4 0 t.)

27

56
0.3 BIL- Below Indicator Level

25 NC - Somole Not Collecte,

Note For borings with 2 site ID numbers
(e.g. 31/31B), two drilling methods were
employed.

DOW _ _- --- "

As Aý

C.

H e k i m

-- N

0 200 400

FEET

S -,Prepared for:

Program Manager's Office for
Rocky Mountain Arsenal Cleanup

Aberdeen Proving Ground, Maryland

FIGURE NPSA-3-1

Phase I and Phase It Analytes
Detected Within or Above
Indicator Levels
Rocky Mountain Arsenal

Prepared by:Ebasco Services Incorporated

9-22

* 0 0 0 0 0 0



00

4

C4,

00

a.

On z

CL 0
0
z

;ý; 0

EE

.!Ll> *0 M

0. A.0
o oZ7=

0 2-2



TABLE NPSA-3-2 -

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-3 4

AVERAGE SITE DEPTH TO GROUNDWATER: 33 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 6.7 25047 01/4/89 0

CARBON TETRACHLORIDE 9.9 25047 01/7/88

CHLOROFORM 38 25047 01/4/89

CHLOROBENZENE 1.5 25047 01/4/89 0

DIBROMOCHLOROPROPANE 9.1 25047 01/4/89

DIISOPROPYLMETHYL PHOSPHONATE 330 25047 01/7/88

TRICHLOROETHYLENE 1.6 25047 01/4/89 0 S

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-3-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMI NANT PPLV PPLV PPLV El El El OP-

(mq/kg) (mg/kg) (09/kg)

4'r

BENZENE 8.6E102 O.OE.00 8.6E+02 0.OE+OO O.OE+00 0.01EOO 2.0E-05

CARBON TETRACHLORIDE 2.E002 O.01E00 2.01E02 .0.E+00 0.OE00 0.0E+OO 5.1E-04
CHLOROBENZENE 1.6E105 0.OE*0O 1.6E105 0.OE00 O.OE+O 0. O.E*O0 3.$E-08
CHLOROFORM 4.0E*03 O.OE00 4.0E.03 0.OE010 O.OE100 O.E.00 1.7'1-05

DhIIIRaOCNLOROPROPANE 1.8E*01 O.OE00 1.81E01 0.OE+O0 0.OE*O0 O.0E*00 5.6E-05

DIELDRIN 1.60EOO 2.4E104 1.6E100 1.9E-01* 1.3E-05 1.9E-01" 0.01E00

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 6.5E+05 3.3E+05 0.OE010 9.6E-08 9.6E-08 2.2E-08
TETRACHLOROETNYLENE 5.1E+02 1.2E104 4.9E102 5.9E-004 2.5E-05 6.1E-04 O.OE.00

TRICHLOROETNYLEME 2.3E*03 O.OE0.0 2.3E103 0.OE0.0 O.OE100 O.OE000 4.1E-06

CADMIUM 4.5E+02 0.0E+00 4.5E+02 2.2E-02 O.OE+00 2.2E-02 O.E000

LEAD 1.5E.04 O.OE010 1.5E104 7.1E-03 0.0E+00 7.1E-03 0.OE100

ZINC 2.01E06 O.OE,00 2.01E06 6.OE-05 0.0E+0O 6.OE-05 0.01E00

: El is equal to or exceeds 1.E-011

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2 -

0i

0!

0I
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006
NPSA-3-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUAULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPW

(mg/kg) (mg/kg) (mg/kg)

BENZENE 8.6E+02 O.OE0O0 8.6E*02 0.OE.00 0.0E+00 O.OE010 2.0E-05

CARBON TETRACHLORIDE 2.0E+02 0.01EO0 2.0E.02 O.OE000 O.OE*O0 0.01.00 5.1E-04

CNLOWONENZENE 1.6E.05 O.OEO0 1.6E.05 0.OE100 0.OE100 O.01.00 3.8E-08

CHLOROFORM 4.OE03 O.OE+00 4.0E103 0.OE1O0 0.OEO0 0.0EO0 1.7E-05

01810GOCNLOROPROPAAE 1.8E+01 0.0E100 1.8E+01 0.OE+00 0.OE000 0.OE0.0 5.6E-05

DIELDRIN 1.6E+00 2.4E÷04 1.6E+00 1.9E-01" 1.3E-05 1.9E-01* O.OE+00

DIISOPROPYLMETHYL PNOSPIONATE 6.6E.05 6.5E+05 3.3E+05 0.OE+O0 9.61-08 9.6E-08 2.2E-08
TETRACHLOROETHYLENE 5.1E+02 1.2E+04 4.9E.02 5.91E-04 2.5E-05 6.1E-04 0.OE+O0
TRICHLOROETHYLENE 2.3E+03 O.OE÷00 2.3E+03 O.OE÷00 O.OE000 0.01+00 4.1E-06

CADNI UP 4.5E.02 O.OE*00 4.5E+02 2.ZE-OZ O.OE+00 2.2E-02 0.01E+0

LEAD 1.5E+04 0.01E00 1.5E+04 7.1E-03 0.0E+00 7.1E-03 0.OE+00

ZINC 2.0E-06 O.OE*00 2.DE+06 6.0E-05 O.E000 6.OE-05 O.OE00

": El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-3-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMNULATIVE DIRECT INDIRECT CLIMIULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(u/kg) (mg/kg) (mg/kg)

BENZENE 1.2E+02 O.OE+00 1.2E+02 O.OE+O0 O.OE÷00 0.0E*O0 3.0E-04

CARBON TETRACHLORIDE 2.71E+01 O.0E+0O 2.71E+01 O.OE+00 0.0E+.0 0.01EO0 7.6E-03

CNLOROSENZENE 6.E804 O.OE100 6.8E104 O.OE0O0 O.OE000 0.OE+O0 2.4E-07

CHLOROFORM 5.6E+02 0.OE*00 5.6E102 0.OE+00 0.0E+O0 0.OE00 2.5E-04

DIROMOCHLOROPROPANE 2.5E+00 O.OE.00 2.5E.00 0.OE+00 0.0+00 O.OE000 8.4E-04

DIELDRIN 2.21E-01 1.6E103 2.2E-01 1.4E.00" 1.91E-04 1.4E+00* 0.OE0.

DIISOPROPYLMETNYL PHOSPHONATE 2.8E105 1.0E+05 7.4E+04 O.OE.O0 6.2E-07 6.2E-07 1.4E-07

TETRACNLOROETNYLENE 7.1E+01 1.9E.03 6.8E+01 4.2E-03 1.6E-04 4.4E-03 O.OE.00

TRICHLOROETHYLENE 3.2E+02 O.OE+00 3.2E.02 O.OE010 O.OE010 0.01E00 6.2E-05

CADMIUM 5.8E+01 O.OE+00 5.8E+01 1.7E-01" O.OE+,O 1.7E-01" 0 0E+00

LEAD 9.2E+03 C OE+00 9.2E+03 1.2E-02 O.OE000 1.2E-02 O.E0.00

ZINC 1.1E+06 G.OE+0O 1.1E+06 1.1E-04 O.OE+00 1.1E-04 O.OE+00

: El is equal to or exceeds 1.0E-01

If the PPLV value :ated is greater than 1.OOE+06 the caLcuLations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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MPSA-3-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS4

DIRECT INDIRECT CUMI.JLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

UENZENE 1.1E.03 O.CE+OO 1.IE*03 O.OE*OO O.OE+OO O.OE+OO 1.1E-OZ
CARBON TETRACHLORIDE Z.5E+02 O.OE+OO 2.5E*OZ O.OE.OO 0.01.00 0.01.00 2.9E-01

CHLOROBENZENE 8.&E.04 0.01.00 8.8E+04 0.01.00 O.OE*0O 0.01.00 6.416-05
CHLObOFORM 5.1E+03 0.01.00 5.IE.03 0.01.00 0.01.00 0.01.00 9.4E-03L DIBROMOCHLOROPROPANE 2.3E+01 0.01.00 2.3E.O1 0.01.00 0.01.00 O.OE.OO 3.2E-02
DIEIDRIN 2.01.00 5.8E+01 1.9E+00 1.5E.01* 5.2E-03 1.6E-01* 0.01.00

OIISOPROPYLM4ETHYL PHOSPHOtJATE 3.7E+05 4.4E+02 4.4E+02 O.OE.OO 1.4E-04 1.4E-04 3.8E-05

TEIRACHLOROITHYLENE 6.5E+02 2.2E*02 1.7E.02 4.6E-04 1.3E-03 1.$E-03 0.01.00

TRICHLORIDETHYLENE 2.9E.03 0.01.00 2.9E.03 0.01.00 0.01.00 0.01.00 2.3E-03

CADMIUM 3.6E+02 0.01.00 3.6E1&02 2.7E-02 0.01.00 2.7E-02 0.OE.OO

LEAD 6.5E.03 0.01.00 6.5E.03 1.7E-02 0.01.00 1.7E-02 0.01.00

ZINC 7.8E+05 0.01.00 7.8E.05 1.5E-04 0.0E+00 1.5E-04 0.01.00

: El is equaL to or exceeds 1.01-01
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NPSA-3-7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERSI

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

IENZENE 6.7E#01 0.06.00 0.06.00 6.7E+01 0.06+00 0.06+00 0.0E.00 1.56-04 3.46-02
CARBON TETRACHLORIDE 1.56.01 0.06.00 0.0E.00 1.5E+O1 0.01.00 0.06+00 0.06.00 3.8E-03 8.6E-01
CMLOROS6NZ6NE 1.5E.04 0.01+00 0.06.00 1.5E+04 0.06.00 0.06.00 0.06.00 2.8E-07 6.4E-05
ZHLOROFORN 3.16.02 0.06.00 0.06+00 3.16.02 0.06.00 0.01.00 0.06.00 1.26-04 2.8E-02
.)IIEROWONLOROPNOPANE 1.4E+00 0.06*00 0.06.00 1.4E.00 0.06+00 0.06.00 0.06.00 4.2E-04 9.56-02
OIELORIN 1.2E-01 3.26.03 1.9E.01 1.2E-01 2.SE*O0r 1.6E-02 2.S6.00* 0.06.00 0.06.00

)IISOPROPVLNETNYL PHOSPHONATE 6.8E+04 8.66.04 4.4E.02 4.4E+02 0.06+00 1.46-04 1.4E-04 1.7E-07 3.8E-05
rETRACHLORO6THYI.ENE 4.16.01 1.6E+03 2.2E.02 3.4E+01 7.3E-03 1.5E-03 8.8E-03 0.OE*O0 0.06+00

TRICNLOROETNYLENE 1.8E.02 0.06.00 0.06+00 1.86+02 0.06.00 0.06.00 0.06+00 3.16-05 7.OE-03

:ADMIUN 7.6E+00 0.OE+00 0.OE+00 7.6E+00 1.3E.00* 0.0600O 1.3E*00* 0.OE.00 0.0E+00

LEAD 2.2E+03 0.06+00 0.06.00 2.2E+03 5.06-02 0.OE.OO 5.06-02 0.OE.00 0.OE.00

ZINC 1.46.05 0.OE+0O O0.06.00 1.4E+05 8.6E-04 0.OE+00 8.6E-04 0.0E+-00 0.06.00

* El is equal to or exceedis 1.06-01
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2.4 SITE NPSA-4: FUZE AND DETONATOR MAGAZINE (formerly North Plants
Complex; EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b1RI1Z88256R05A)

2.4.1 Site-Specific Considerations

Figure NPSA-4-1 and Tables NPSA-4-1 and NPSA-4-2 depict the target contaminants for

Site NPSA-4. Borings 4 and 51 were included in this exposure assessment, consistent with

the North Plants SAR. This site occupies the area surrounding Building 1608 fuze and

detonator magazine and downgradient surface drainage. According to site history, no

chemicals from the RMA target contaminant list were suspected to be present in Site

NPSA-4 (EBASCO, 1988a/RIC 88256R05).

2.4.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-4 are depicted in Figure NPSA-4-1. Table NPSA-4-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table •

NPSA-4-2 summarizes the maximum concentrations detected in groundwater together with
the well number, location, sampling interval, and depth to groundwater.

0
2.4.3 Site Exposure Summary

Tables NPSA-4-3 through NPSA-4-7 present Draft PPLVs, Els, and VEIs for each site
contaminant. Since the depth to groundwater below Site NPSA-4 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative 0

quantity. The COCs are summarized below for each exposed population and with the
critical exposure pathway identified.

0

0
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0
Contaminants Regulated Casual Recreational Commercial Industrial

of Concern Visitor Visitor Visitor Worker Worker 0

Chloroacetic Acid ...... Direct 4;

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contacLt

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways -are the primary contributors to the exceedance of the cumulative PPLVs.

Site NPSA-4 is designated as a Priority 1 site, based on the most sensitive exposed 0

population PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

1,1-Dichloroethylene (enclosed)
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P •Prepared for:

Program Manager's Office for

Rocky Mountain Arsenal Cleanup

Aberdeen Proving Ground,Maryland

FIGURE NPSA-4-1

Phase I and Phase 1r Analytes
Detected Within or Above
Indicator Levels

Rocky Mountain Arsenal
Prepared by:Ebasco Services Incorporated
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i
TABLE NPSA-4-2 -

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-4 4

AVERAGE SITE DEPTH TO GROUNDWATER: 36 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 0.97 25054 02/8/89 0

1,1-DICHLOROETHYLENE 1.2 25054 02/8/89

CARBON TETRACHLORIDE 3.6 25054 02/8/89

CHLOROFORM 7.1 25048 01/4/89 0

CHLOROBENZENE 1.1 25048 01/4/89

DIBROMOCHLOROPROPANE 5.2 25048 01/4/89

DIISOPROPYLMETHYL PHOSPHONATE GT 200 25054 02/8/89 S S

DITHIANE 1.6 25048 06/2/88

TETRACHLOROETHYLENE 1.9 25054 02/8/89

TRICHLOROETHYLENE 1.8 25054 02/8/89

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE 0
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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MPSA-4-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

MAWkg NOWkg Cmg/kg)0

CARBON TETRACHLORIDE 2.01.0? 0.01.00 2.01.02 0.01400 0.01.00 0.01.00 4AE-06
CHLOROACETIC ACID 1.7E*04 0.01.00 1.7E.04 1.4E-02 0.01.00 1.4E-02 0.01.00
CHLOROSENZENE 1.6E+05 0.01.00 1.61.05 0.01.00 0.01.00 0.01.00 6.&E-10
CHLOROFORM 4.OE.03 0.01.00 4.01.03 0.01400 0.01.00 0.01.00 7.61-08
DISROMDCNLOROPROPANE 1.8E.01 0.OE.OO 1.8E.01 0.01.00 0.01.00 0.01.00 7.7E-07
t,1-DICHLOROETNYLENE 4.3E.01 0.01.00 4.31.01 0.01.00 0.01.00 0.01.00 2.01-05

DIISOPROP'rLMETRYL PIIOSPIIONATE 6.6E+05 0.01.00 6.6E+05 0.01.00 0.01.00 0.01.00 3.3E-10

DITNIANE 8.3E+04 0.01.00 8.31.04 0.01.00 0.01.00 0.01.00 0.01.00

TETRACHLOROETHYLENE 5.1E.0? 0.01.00 5.1E*O2 0.01.00 0.01.00 0.01.00 6.01-08
1,1,1-TRICHLOROETHANE 7.5E+05 0.OE+0O 7.5E+05 0.OE.00 0.01.00 0.01.00 4.2E-11
TRICMLOROETHYLENE 2.3E.03 0.01.00 2.3E.03 0.01.00 0.01.00 0.OE.00 1.11-07

ZINC 2.0E+06 0.01+00 2.01.06 4.7E-05 0.01+00 4.7E-05 0.01.00

If the PPLV value indicated is greater than 1.001+06 the calculations inply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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UPSA-4-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS4

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT OASJULATIVE VEIIU

CONTAM4INANT PPLV PPLV PPLV El El El OPli

(mg/kg) (mg/kg) (mg/kg)

CARBON TETRACHLORIDE 2.01+02 0.0E.00 2.OE+O2 0.01.00 0.01.00 0.01.00 4.4E-06

CULOROACETIC ACID 1.71.04 0.01.0.0 1.71.04 1.415-02 0.01.00 1.4E-02 0.01+00

CHLOROUINZENE 1.61.05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 6.81-1I0

CHLOROFORM 4.OE+03 0.01.00 4.01.03 0.01+00 0.01.00 0.01.00 7.6E-08

DIBROMOCHLOROPROPANE 1.8E.01 O.OE.00 1.$E+01 O.OEe-0O O.DE*00 0.OE.0O 7.7E-07

1*1-DICMLOROETNYLENE 4.3E+01 0.01.00 4.3E+01 0.01.00 0.01.00 0.01.00 2.01-05

DIISOROPLMETHYL PHOSPHONATE 6.61.05 0.01.00 6.61.05 0.01.00 0.01.00 0.01.00 3.3E-10

DITNIAME 8.3E+04 0.01+00 8.3E+04 0.01.00 0.01.00 0.01.00 0.OE+00

TETRACIILOROETHYLENE 5.1E+02 0.01.00 5.11.02 O.OE.0O 0.01.00 0.01.00 6.OE-08

1,1,1-TRICHLOROETKANE 7.5E*05 0.01.00 7.5E+05 0.OE+00 0.OE+OO 0.01.00 4.2E-11

TRICHLOROETHYLENE 2.3E+03 0.01.00 2.3E+03 0.0E+00 0.01.00 O.OE.00 1.1E-07

ZINC 2.0E+06 0.OE+00 2.01.06 4.71-05 0.01.00 4.7E-05 O.OE+0O

If the PPLV value indicated is greater than 1.001+06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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MPSA-4-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMIULATIVE VEII

CONTAMINANT PPLV PPLV PPLV El El - El OPN

(mg/kg) (mg/kg) (mg/kg)0

CARSON TETRACHLORIDE 2.7E.01 0.01.00 2.7E+01 0.01.00 0.01.00 0.01.00 6.7E-05

CHLOROACETIC ACID 7.01.03 O.OE.O0 7.01.03 3.3E-02 0.01.00 3.3E-02 0.01.00

CHLOROSENZENE 6.&E+04 0.01.00 6.81.04 0.01.00 0.01.00 0.01.00 4.4E-09

CHLOROFORM 5.6E+02 0.01.00 5.6E+02 0.01.00 0.01.00 0.01.00 1.11-06

OIBRONOCHLOROPROPANE 2.5f.00 0.01.00 2.51.00 0.01.00 0.01.00 0.01.00 1.2E-05

1.1-OICHLOROETHYLENE 5.91.00 0.01+00 5.91.00 0.01.00 0.01.00 0.01.00 3.01-04

DIISCOPIOLIUETNYL PHOSPHONATE 2.8E.05 0.01.00 2.81.05 0.01.00 0.01.00 0.01.00 2.11-09

DITHIANE 3.51.04 0.01.00 3.51.04 0.01.00 0.01.00 0.01.00 0.01.00

TETRACHLORCIETHYLENE 7.1E.01 0.01.00 7.1E.01 0.01.00 0.01.00 0.01.00 9.11-07

1,1,1-TRICNLOROETHANE 3.2E+05 0.01+00 3.2E+05 0.OE.00 0.01+00 0.01.00 2.71-100

TRICHI.OROETMYLENE 3.2f+02 0.01.00 3.2E.02 0.01.00 0.01.00 0.01.00 1.71-06

ZINC 1.11.06 0.01.00 1.1E+06 8.9E-05 0.01.00 8.9E-05 0.01.00

If the PPLV value indicated is greater than 1.OOE.06 the calculations imp~ly that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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MPSA -4-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

Ciq/kg) (mg/kg) (no/kg)

CARBON TETRACNLORIDE 2.5E.02 0.01.00 2.51.02 0.01.00 0.01.00 0.01.00 9.3E-02

CHLOROACETIC ACID 9.2E+03 0.0DE.00 9.2E.03 2.5E-02 0.OE.00 2.5E-02 0.01.00

CNLOREBENZENE 8.8E*04 0.01.00 8.8E.04 0.01.00 0.01.00 0.01.00 4.31-05

CNLOEOFORM 5.1E+03 0.01.00 5.11.03 0.01.00 0.01+00 0.01.00 1.61-03

DIRONOCNLOROPROPANE 2.3E+01 0.01.00 2.31.01 0.01.00 0.01.00 0.01.00 1.61-02

1,¶-DICHLOROETHYLENE 5.4E+01 0.01.00 5.4E*01 0.01.00 0.01.00 0.01.00 4.2E-01

DIISOPR0PYLNETHYL PHOSPHONATE 3.71.05 0.01.00 3.7E.05 0.01.00 0.01.00 0.01.00 2.lE-05

DITHIANE 4.6E+04 0.01.00 4.61.04 0.01.00 0.01.00 0.01.00 0.01.00

TETRACI4LOROETHYLENE 6.5E+02 0.01.00 6.51.02 0.01.00 0.01.00 0.01.00 1.3E-03

1*1,l-TRICHL0R0ETHANE 4.2E+05 0.01.00 4.21.05 0.01.00 0.01.00 0.01.00 2.6E-060

TRICHLOROETHYLENE 2.9E.03 0.01.00 2.9E.03 0.01.00 0.01.00 0.01.00 2.31-03

ZINC 7.8E+05 0.01.00 7.81.05 1.2E-04 0.OE.00 1.2E-04 0.01.00
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MPSA-4.-7

EXPOSURE EVALUATIONS FOR IND~USTRIAL WORKERS

DIRECT INDIRECT CUMULAT I V DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPtd ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)0

kRBON TETRACNLORIDE 1.5E+01 0.01.00 0.01.00 1.5E+01 0.01.00 0.OE.00 0.01+00 3.3E-05 2.8E-01

4L0R0ACETIC ACID 1.7E+03 0.01.00 0.01.00 1.71.03 1.4E-01* 0.01.00 1.4E-01* 0.01.00 0.01.00
4LOROBENZENE 1.5E.04 0.01.00 0.01.00 1.51.04 0.01.00 0.01.00 0.01.00 5.11-09 4.3E-05

fLOROFORN 3.1E+02 0.01.00 0.01.00 3.11.02 0.01.00 0.01.00 0.01.00 5.7E-07 4.8E-03

IBR0MOCHLOROPROPAWE 1.4E+00 0.OE+0O 0.01.00 1.41.00 0.01.00 0.01.00 0.01.00 5.81-06 4.9E-02

,1-DICHLOROEINYLENE 3.2E+00 0.01.00 0.01.00 3.21.00 0.01.00 0.0F.00 0.01.00 1.5E-04 1.2E.00

LISOPROPYLMETNYL PH OSP HONATE 6.8E.04 0.01.00 0.01.00 6.81.04 0.01.00 0.0E+00 0.0E.00 2.4E-09 2.11-05

ITHdIANE 8.5E.03 0.01.00 0.01E.00 8.5E+03 0.0E.00 0.01.00 0.01.00 0.01.00 0.01.00

ETRACHL0ROETHYLENE 4.1E-01 0.01.00 0.01.00 4.IE.01 0.01.00 0.01.00 0.01.00 4.5E-07 3.8E-03

,1,1-TRICNL0R01THANE 7.81.04 0.01.00 0.01.00 7.81.04 0.01.00 0.01.00 0.01.00 3.11-10 2.6E-06

ZICHLOROETNYLENE 1.8E-02 0.OE.00 0.OE.0C 1.81.02 0.OE+00 0.01.00 0.0E+00 8.3E-07 6.9E-03

INC 1.4E.05 0.01.00 0.01.00 1.4E+05 6.7E-04 0.01.00 6.7E-04 0.01.00 0.01.00

: El is equat to or exceeds 1.01-01
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2.5 SITE NPSA-5: SPECIAL WEAPONS PLANT (formerly North Plants Complex;

EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R0.A)

2.5.1 Site-Specific Considerations 0

Figure NPSA-5-1 and Tables NPSA-5-1 and NPSA-5-2 depict the target contaminants for

Site NPSA-5. Borings 20, 24, 26, 27, 50/50B, 67, 67B, 68, 68B, 69, 69B, 70, 70B, 71,

71B, and 72 through 75 were included in this exposure assessment, consistent with the

North Plants SAR. The historical search conducted under the contamination assessment

revealed that GB, GB by-products, mustard, Lewisite, 2,2-bis(Para-chlorophenyl)-l,1,1-

trichloroethane (PPDDT), and thiodiglycol were suspected contaminants in Site NPSA-5

(EBASCO, 1988a/RIC 88256R05); however, most of these chemicals were not detected in

soil during the Phase I and Phase II investigations. This site occupies the area surrounding

the Special Weapons Plant Building 1611. According to site history, no other chemicals

from the RMA target contaminant list were suspected to be present in Site NPSA-5

(EBASCO, 1988a/RIC 88256R05). 0

2.5.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-5 are depicted in Figure NPSA-5-1. Table NPSA-5-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP ,ttals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

NPSA-5-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.5.3 Site Exposure Summary

Tables NPSA-5-3 through NPSA-5-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-5 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative
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quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Arsenic Direct Direct Direct Direct Direct
Cadmium .... Direct -- Direct
Benzene ...... Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the 0

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site NPSA-5 is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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TABLE NPSA-5-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-5

AVERAGE SITE DEPTH TO GROUNDWATER: 27 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLOROFORM 1.9 25046 01/6/88 0

DIISOPROPYLMETHYL PHOSPHONATE 7.3 25046 12/15/88

* "

!0

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE S
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-5-3

4 EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT _CUMULATIVE VEI

CONTAMEINANT PPLV PPLV PPLV El El El OPW

(WE/kg) (u/kg) (iq/kg)

BENZENE 8.6E102 1.9E102 1.6E.02 4.6E-04 2.1E-03 2.6E-03 O.OE.00

CHLOROFORM 4.0E÷03 O.OE+00 4.0E+03 0.0E+00 0.01.00 0.01.00 3.OE-06

DIISOPROPYLMETHYL PHOSPHONATE 6.6E+05 4.E105 2.5E.05 1.2E-06 1.6E-06 2.8E-06 1.8E-09

1,1,1-TRICNLOROETHANE 7.5E105 1.8E÷06 5.3E105 8.0E-07 3.4E-07 1.1E-06 O.OE100

ARSENIC 2.2E+01 O.OE100 2.2E+01 1.1E+01 O.OE00 1.1E*l0 0.1OE+0O

CADMIUM 4.5E÷02 O.OE.00 4.5E+02 2.9E-02 O.OE010 2.9E-02 O.OE00

COPPER 4.2E105 0.01+00 4.2E+05 1.7E-04 O.OE1OO 1.7E-04 0.OE.00

LEAD 1.5E+04 O.1E+00 1.5E104 1.2E-02 O.O1.00 1.2E-02 O.OEOO

MERCURY 3.3E+03 O.OE0+0 3.3E103 8.8E-05 0.OE+00 8.8E-05 O.OE+00

ZINC 2.OE÷06 O.OE+00 2.01.06 1.3E-04 0.01.00 1.3E-04 O.OE+00

" El is equal to or exceeds I.OE-01

If the PPLV value indicated is greater than 1.001E06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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WPSA-5-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El OPN

(m/kg) (Ce/kg) (Ig)

BENZENE 8.6E+D2 1.9E+02 1.6E-02 4.6E- 04 2.1E-03 2.6E-03 0.OE*O0

CHLOROFORM 4.OE+D3 D.OE+OO 4.OE.O3 0O.0E.O O.OE.OO D.OE+OO 3.OE-06

DIISOPROPYLMETHYL PROSPHONATE 6.6E.05 4.?E+O5 2.8E+05 1.2E-06 1.6E-06 2.BE-06 1.8E-09

1,1,1-TRICHLOROETHANE 7.5E+05 1.8E.06 5.3E.05 8.0E-07 3.4E-07 1.IE-06 O.OE.OO 0

ARSENIC 2.2E.01 O.OE+O0 2.2E+01 1.1E+01* O.OE*OO 1.1E+011 O.OE+OO

CADMILM 4.5E+02 O.OE00 4.SE÷02 2.9E-02 O.OE+OO 2.9E-02 O.OE*OO

COPPER 4.2E+O5 O.OEEO0 4.ZE÷05 1.7E-04 O.OE+O0 1.IE-04 O.OEO0

LEAD 1.5E+04 O.OE+OO 1.5E÷04 1.2E-02 O.OE+O0 1.2E-02 O.DE+O0

MERCURY 3.3E+03 O.OE+O0 3.3E+03 8.8E-05 O.OE.OO 8.8E-05 O.OE+OO

ZINC 2.0Ex06 O.OE.00 ?.OE÷06 1.3E-04 O.OE+OO 1.3E-04 O.0E+00

": El is equal to or exceeds 1.OE-D1

If the PPLV value indicated is greater than 1.OOE+06 the calculationrs imply that the contaminant S
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-6-7

I EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE]

CONTAMINANT PPLV OSV I E.SVI PPLV El1 El El OPN ENC

* 0



NPSA-5-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUJMLATIVE VEI

CONTAM IANT PPLV PPLV PPLV El El El OPN
(Wgko) (no/kg) (we/kg)

,qr

IENZENE 1.2E+02 2.9E+01 2.4E+01 3.3E-03 1.4E-02 1.71E-02 O.OE00

CHLOROFORM 5.6E÷02 O.OE.00 5.6E102 0.01.00 O.OE100 .OE*OO .5E-05

DIISWPIPYLNETNYL PHOSPHONATE 2.81.05 1.7E.05 1.11E+05 2.71E-06 4.51E-06 7.3E-06 1.IE-0•

1.1,1-TR I CNLOROETMNE 3.2E*05 6.4E*OS 2.11E05 1.9E-06 9.4E-07 2.81-06 O.OE+O0

ARSENIC 3.9E+00 0.OE+O0 3.9Eo00 6.1E÷01* 0..0EOO 6.1E*01* 0.OE010

CADNIUM 5.8E*01 O.OE+00 5.81E+01 2.3f-01* O.OE+OO 2.3E-01' 0.01+00

COPPER 2.5E*05 0.OE010 2.5E+05 2.9E-04 O.OE+00 2.9E-04 0.OE+O0

LEAD 9.2E*03 0.0E+O0 9.2E103 2.1E-02 O.0E100 2.1E-02 O.OE+00

MERCURY 2.OE+03 O.OE+00 2.0E+03 1.5E-04 O.0E0O0 1.5E-04 0.OE0OO

ZINC 1.1E+06 O.OE+00 1.1E+06 2.5E-04 O.OE+00 2.5E-04 O.OE00

": El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-5-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUfMULATIVE VEI )
CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

BENZENE 1.1E+03 7.21-01 7.11-01 3.7E-04 5.6E-01' 5.6E-01' 0.01.00
CHLOROFORM S.lE.03 0.01.00 5.11.03 0.01.00 0.01.00 0.01.00 6.4E-04

DIISOPROPYLMETNYL PHOSPHONATE 3.71.05 1.3E*03 1.3E+03 2.11-06 5.9E-04 5.91-04 1.11-06

1.1,1-TEICHLOROETNAME 4.2E+05 3.2E.04 3.01.04 1.4E-06 1.91-05 2.01-05 0.01.00

ARSENIC 2.01.01 0.0E+00 2.OE+01 1.21.01' 0.01.00 1.21.01' 0.01.00

CADN I U 3.6E+02 0.0E.00 3.6E.02 3.61-02 0.01.00 3.6E-02 0.01.00

COPPER 1.6E+05 0.01.00 1.81.05 4.0E-04 0.01+00 4.OE-04 0.01.00

LEAD 6.5E+03 0.0E+00 6.5E+03 2.91-02 0.01+00 2.9E-02 0.01.00

MERCURY 1.I.E.03 0.01.00 1.4E+03 2.1E-04 0.01.00 2.11-04 0.01.00

ZINC 7.8E.05 0.01.00 7.8E+05 3.3E-04 0.01.00 3.31-04 0.01.00

': El is equaL to or exceeds 1.01-01
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MPSA -5-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CU14ULATIVE yE!

CONdTAMINANT PPLV OSYI ISV! PPLV El El El OPN EUC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)0

ENZENE 6.71E.01 2.51.01 7.21E-01 6.91E-01 6.01E-03 5.81E-01* 5.81-01* 0.01.00 0.01.00)
HLOROFORW 3.11.02 0.01.00 0.01.00 3.11.02 0.01.00O 0.01.00 0.01.0O0 2.31E-05 1.9E-03
1ISOPROPYLMETHYL PHOSPHONATE 6.8E+04 6.3E.04 3.91.03 3.51.03 1.11-05 2.11-04 2.2E-04 1.31-08 1.11-06

,1,1-TRICNLOROETHANE 7.81.04 2.4E+05 9.6E.04 3.61.04 7.71E-06 8.81-06 1.61-05 0.01.00 0.01.00

RSENIC 1.6E*O0 0.01.00 0.01.00 1.61.00 1.51.02* 0.0E+00 1.5E.02* 0.01.00 0.01.00
AOHIUM 7.61.00 0.01.00 0.01.00 7.6E.00 1.7E.00' 0.01.00 1.71.00' 0.01.00 0.01.00

:OPPER 5.7E+04 0.01.00 0.01.00 5.7E.04 1.2E-03 0.01.00 1.2E-03 0.01.00 00.0[00

140 2.2E+03 0.OE.O0 0.0E+00 2.2E+03 8.7E-02 0.01.00 8.7E-02 0.01400 0.01.00

IERCURY 4.61+02 0.01.00 0.01.00 4.6E.02 6.3E-04 0.01.*00 6.3E-04 0.01.00 0.01.00

1.I1.0 0.10 .01.00 1.41.05 1.9E-03 0.01.00 1.9f-03 0.OE+00 0.0f+00

* El is equat to or exceeds 1.OlE-01
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2.6 SITE NPSA-6: UNDERGROUND SPILL AREA (formerly North Plants Complex;

EBASCO, 1988a/ RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A) J)

2.6.1 Site-Specific Considerations 0

Figure NPSA-6-1 and Tables NPSA-6-1 and NPSA-6-2 depict the target contaminants for ,

Site NPSA-6. Borings 28, 37, 40 through 42, 85/85B, 86/86B, 87, 87B, 88/88B, 89

through 91, and 91B were included in this exposure assessment, consistent with the North

Plants SAR. This site encompasses the inferred area of an underground diesel fuel spill

from a leaking pipeline, Buildings 1703 (Communications Demolition facility) and 1727

(Chemical Sump). The historical search conducted under the contamination assessment

revealed that GB, GB by-products, and all chemicals associated with the chemical sewer

system were suspected contaminants in Site NPSA-6 (EBASCO, 1988a/RIC 88256R05);

however, most of these chemicals were not detected in soils during the Phase I and

Phase II investigations. According to site history, no other chemicals from the RMA target

contaminant lists were suspected to be present in Site NPSA-6 (EBASCO, 1988a/RIC

88256R05).

2.6.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-6 are depicted in Figure NPSA-6-1. Table NPSA-6-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. 't-he boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

NPSA-6-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.6.3 Site Exposure Summary

Tables NPSA-6-3 through NPSA-6-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-6 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative
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quantity. The COCs are summarized below for each exposed population and with the 0
critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Dieldrin Direct Direct Direct Direct Dir/Ind
Arsenic Direct Direct Direct Direct Direct

Aldrin .... Direct Cumulative Direct
Benzene ...... Indirect Indirect
Cadmium ........ Direct

Note: Direct exposure pathways for soils include soil ingestion. suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways contribute to the exceedance of the cumulative PPLVs. It

should be noted for Aldrin, the cummulative El exceeds 0.1 for the Commercial Worker

but the direct and indirect Els do not exceed 0.1. Site NPSA-6 is designated as a

Priority I site, based on the most sensitive exposed population PPLV (i.e., the industrial

worker).

The following groundwater contaminant results in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

• 1,1-Dichloroethylene (enclosed)

* 4
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3- I As 10
Cd

0-1 Hg 0.65 Cr 2
2-3 DiMP 0.17 Cu 4

01 Ho 0.060 0- I Hg 0.24 . Hg 0.54 0ieldrin

2-3 mg 0.29 2-3 IL -5 DIMP 0.19 Pb
4-5 DIMP 0.13 4-5 OIL 9-10 DIMP 0.56" Zn I?

9-10 BIL 9-10 BIL 14-15 DIMP 0.22 1,-5 As14-15 OIL 14-15 OIL 19-20 DIMP 0.088 Hg
19-20 OIL 19-20 1IL 21-22 BIL Zn 6

5-10 As
23-24 OIL 22-23 OIL Zn 6

I- -15 OIL

•- • -" " 1291- .-

7 42
\ j ~ - 9(3)

(29) (23)

14 2 
--- ,.--

-_ ~~4 -' _••,

N'8

(21.3)s
O50' - 0t-1 1LO l 0.2A

H9 20.94 1B4L 5 ILHgZn 61 4 "2- 1BIL .4 5 znBI

4-5 DIMP 0.43**= 4-5 oIeL 4-5oz• 81-
Zn 66 9l -15-0 OI L 9•-10 Z'L

9-10 DIMP 0.72"is 14 -15 N 1-5LI
14-15 DIMP 1,0 190.-20. "IL

19-20 DIMP 0.72'- 20.3-21.3 OIL

23-24 DIMP 0.28

0 0 S 0 0 - 01



Legend

0-I As 100 28® Phase I Boring
Cd 4.5
Cr 27Cu 40 900 Phase 11 Boring with Total Depth

Sieldr 0n 3 (3) Drilled (ft.)
Pb 110 0- Aldrin 0.033
Hg 1.3 0-1 idrin 0.40(a)
In 170.' Diedn 0.40(a) N Site Boundary

___._ Zn Cu 24
.- 5 As 4.9 Pb 65

Hg 0.082 Zn 77 Sample Ano!yte
I Zn 69 As 2.9 Intervale-- . 1 As 100t

S-10 As 5.2 __Hg 0.55 .ft) t-Concentroton (ug/g)
Cr 25 2-3 Dieldrin 0.0083(a)
Zn 66 Zn 64

1ý- 15 BIL As 3.3
ABIL Below Indicator Level
NA - Sample Not Analyzed

0- I BIL
2-3 BIL (a) - Analyzed under orgonochlorine pesticide

4-5 BIL method, reported to 2 significant ftigures.

" - --- IL -a - Laboratory unable to perform phosphonote

14-i5 BIL analysis, sample was redrilled.

21-22 BIL e - Value reported exceeds laboratory's upper
,/ certified reporting 'imit.

282 89 - Laboratory holding times exceeded for
-:ýA %organophosphorous compounds.\\ (3, 3

90 As 2.9 i-- Note For borings with 2 site ID numbers (e.485/858,
(23), . 4-51 BIL 95 86/868, 88/88B), two drilling methods

(5)- - .- were employed.
918 -

1 19 - 0-I As 9.9 DO ','

Hg 0.41 A.

Pb 65

4-5 Benzene 0.5
9-10 Benzene 0.5

DIMP 0.42114-15 Benzene 0.7
____ DIMP 0.29 0 200 400

S18-19 Benzene 0.6

FEET

0-1 As 8.2 Prepared for
Cd 1.4
cu 23 Program Manager's Office forPb 45

Hg 2.9 Rocky Mountain Arsenal Cleanup
0- As 9.2 Zn 79

Hg 0.11 4-5 As 3.2 Aberdeen Proving Ground, Maryland
Zn 62 9-10 BIL

4-5 BIL 14-15 BIL
9-10 Zn 66

14-15 BIL
FIGURE NPSA-6-1

Phase I and Phase 13 Analytes
Detected Within or Above
Indicator Levels
Rocky Mountain Arsenal

Prepared by: Ebasco Services Incorporated
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TABLE NPSA-6-2
0

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-6

AVERAGE SITE DEPTH TO GROUNDWATER: 29 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 2.6 25055 02/8/89 S

1,1-DICHLOROETHYLENE 4.2 25055 02/8/89

1,1-DICHLOROETHANE 1.4 25055 02/8/89

1,2-DICHLOROETHANE 8.1 25044 12/16/88 0

BENZENE 1.6 25055 02/8/89

CARBON TETRACHLORIDE 6.1 25055 02/8/89

CHLOROFORM 230 25055 02/8/89 *

CHLOROPHENYLMETHYL SULFIDE 120 25044 01/8/88

CHLOROPHENYLMETHYL SULFOXIDE 310 25044 01/8/88

CHLOROPHENYLMETHYL SULFONE 610 25044 01/8/88 6

DIISOPROPYLMETHYL PHOSPHONATE 34 25044 05/25/88

DITHIA17E 3.0 25044 01/8/88

DIELDRIN 0.046 25055 02/8/89 0

1,4-OXATHIANE 1.8 25044 01/8/88

TETRACHLOROETHYLENE 13 25055 02/8/89

TRICHLOROETHYLENE 7.5 25055 02/8/89 0

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE 0
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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MPSA-6-3
j ~EXPOSURE EVALUATIONS VOR REGULATED VISITORSI

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CLN.JLATIVE VEI

CONTA141MANT PPLV PPLV PPLV El El El OPN

I(wl/kg) (mg/kg) (mg/kg)

ALDRIII 1.5E+00 9.3E+04 1.5E+00 2.2E-02 3.5E-07 2.2E-02 0.OEO00

BENZENE 8.6E+02 8.7E+02 4.3E*02 5.8E-04 8.01-04 1.4E-03 3.1E-06

CARBON TETRACHLORIDE 2.0E+02 0.01.00 2.01.02 0.OE+00 0.0E+00 0.01+00 2.01-04

4 CHLOROFORM 4.01.03 0.01.00 4.0E+03 0.01.00 0.01.00 0.0.OE+0 6.SE-05

CHLOROPMENYLNITI4TL SULFIDE 1.6E+05 0.01.00 1.61.05 0.01.00 0.01.00 0.0E+00 7.91-08

CHLOROPHENYLKETHYL SULFONE 1.6E.05 0.01.00 1.6E+05 0.01.00 0.01.00 0.0E.00 4.8E-09

CHLOROPHENYLMETHYI. SULFOXIDE 1.6E+05 0.01+00 1.6E+05 0.01+00 0.01.00 0.01.00 4.7E-09
1,1-DICNLOROETHANE 2.8E+02 0.OE+00 2.8E.02 0.01.00 0.01.00 0.01.00 7.1E-10
1,2-OICHLOROETHAWE 2.8E.02 0.OE.00 2.81.02 0.01.00 0.01+00 0.01.00 8.5E-06

I 1,1-DICNLOROITHYLENE 4.3E*01 0.OE.00 4.3E+01 0.01.00 0.0E+00 0.0E.00 1.81-03

DIELDRIN 1.61.00 4.3E.04 1.6E+00 1.9E.00* 7.11-05 1.91+00* 2.OE-09

DIISOPROPYLKETHYL PIIOSPHONATE 6.61.05 3.6E.05 2.3E.05 1.11-06 2.8E-06 3.81-06 1.5E-09

DITHIANE 8.3E*04 0.01.00 8.3E.04 0.OE.D0 0.01+00 0.OE+00 0.01+00

1,4-OXATNIAIIE 2.5E.05 0.01.00 2.5E.05 0.01.00 0.0E.00 0.01.00 0.01+00

TETRACHLOROETHYLENE 5.1E.02 0.01.00 5.11.02 0.01+00 0.01+00 0.01.00 1.11-05

I 1,1,1-TRICHLORtOETKANE 7.5E.05 0.01.00 7.5E+05 0.01.00 0.01+00 0.01.00 3.01-09

TRICHLOROETHYLENE 2.31+03 0.01.00 2.3E.03 0.01.00 0.01.00 0.01.00 1.21-05

ARSENIC 2.2E.01 0.0E.00 2.2E.01 2.21.02' 0.0E.00 2.21.02* 0.01.00

CADMIUM 4.5E+02 0.01.00 4.5E.02 1.01-02 0.01.00 1.01-02 0.01.00

COPPER 4.2E.05 0.01.00 4.2E+05 9.6E-05 0.01.00 9.61-05 0.0E.00

I LEAD 1.5E.04 0.01.00 1.5E+04 7.1E-03 0.0E.00 7.11-03 0.0E+00 6
MERCURY 3.3E+03 0.01.00 3.31+03 8.81-04 0.01.00 8.8E-04 0.01.00
ZINC 2.01.06 0.01.00 2.01.06 8.6E-05 0.01.00 8.6E-05 0.01.00

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.00E+06 the calculations implty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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MPSA-6-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El I

(mg/kg) (mo/kg) (mfG/kg)0

it,
ALDRIN 1.5E.OO 9.3f+04 1.5E+00 2.2E-02 3.SE-07 2.2E-02 0.08.00

BENZENE 8.6E.02 8.7E+02 4.3E+02 5.&E-04 8.08-04 1.4E-03 3.18-06

CARUON TETRACHLORIDE 2.01E+02 0.0E+00 2.0E+02 0.08.00 0.08.00 0.0E.00 2.08-04
CHLOROFORM 4.08.03 0.08.00 4.08.03 0.08.00 0.08.00 0.08.00 6.5E-05
C LOROPHENYLNETHYL SULFIDE 1.6E.05 0.08.00 1.68+05 0.08.00 0.08.00 0.08.00 7.9E-08

CNLOROPHENrLMETHYL SULFONE 1.6E+05 0.08.00 1.68.05 0.08.00 O.OE+OO 0.08.00 4.88-09

CHLOROPENEIYLMETHYL SULFOXIDE 1.6E+05 0.08.00 1.6E*05 O.OE.00 0.08.00 0.08.00 4.78-09

1,1-DIC LOROETHANE 2.8E+02 0.08.00 2.&E+02 0.08.00 0.08.00 0.08.00 7.1E-10

1,2-DIJCHLOROETHANE 2.8E+02 0.08.00 2.8E.02 O.OE+00 0.08.00 0.08.00 8.5E-06

1,1-DICMLOROITIIYLENdE 4.38.*01 0.08.+00 4.38.01 0O.E.00 0.08.00 0.08.0 1.88-03

DIELORIM 1.68.00 4.3E+04 1.68.00 1.9E.00* 7.1E-05 1.98,00* 208E-09

DIISOPROPYLMETHYL PHOSPHONATE 6.6E.05 3.68+05 2.3E+05 1.1E-06 2.5E-06 3.8E-06 1.5E-09

DITHIANE 8.3E+04 0.08+00 8.3E+04 O.OE+0O 0.OE+OO O.OE.00 0.08.00

1,4-OXATHIANE 2.5E+05 0.08.00 2.5E+05 O.OE.0O 0.08.00 O.OE+0O 0.08.00

TETRACHLOROETHYLENE 5.1E+02 O.OE.O0 5.1E+02 O.OE.0O 0.OE.OO O.OE.OO 1.1E-05

1,1.1-TRICHLOROETHANE 7.5E+05 0.OE.OO 7.5E+05 O.OE*00 O.OE+00 O.OE+O0 3.08-09

TRICNLOROETHYLENE 2.3E+03 0.08.00 2.3E-03 O.OE+00O0.08.00 O.OE+0O 1.2E-05

ARSENIC 2.2E+01 0.08.00 2.2E+01 2.2E+02* 0.0E-00 2.2E+D?' 0.OE+OO

CADMIUM 4.5E.02 O.OE'-O0 4.5E+02 1.OE-02 0.08.00 1.OE-02 0.08.00

COPPER 4.2E+05 0.OE+00 4.2E+05 9.6E-05 0.08.00 'O.6E-05 0.08.00

LEAD 1.5E+04 0.08.00 1.5E.04 7.1E-03 O.OE.00 7.;E-u3 0.08.00 0
MERCURY 3.3E.03 0.OE.00 3.3E+03 8.8E-04 0.08.00 8.8E-04 0.08.00

ZINC 2.0E+06 0.08.00 2.08.06 8.6E-05 0.OE.O0 8.6E-05 0.08.00

*: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.ODE.06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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UPSA-6-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS9

DIRECT INDIRECT OJSJULATIVE DIRECT INDIRECT CL04JIATIVE VEI

CONTAMiINANT PPLV PPLV PPLV El El El Opti

(me/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-O1 6.2E+03 2.IE-O1 1.6E-01* 5.3E-06 1.6E.01* 0.01.00

BENZENE 1.2E*02 1.4E.02 6.3E+01 4.2E-03 5.2E-03 9.4E-03 4.6E-05

CARSOM TETRACHLORIDE 2.7E.01 0.01.00 2.7E.01 0.01.0O0O.OE.OO 0.01.00 3.01-030

CHLOROFORM 5.6E+02 0.OE+OO 5.6E.02 0.01.00 0.01.00 0.01.00 9.$E-04

CHLOROPNEN'ILMETHYL SULFIDE 7.01.04 0.01.00 7.01.04 0.01.00 0.0E.00 0.01.00 5.1E-07

CHLOROPHEMYLKETNYL SULFONE 7.01.04 O.OE+OO 7.OE.04 0.01.00 0.01.00 0.OE.OO 3.11-08

CHLOROPNENYLMETHYL SULFOXIDE 7.01.04 0.01.00 7.OE+04 O.OE+0O O.OE+0O 0.OE+O0 3.OE-08

1,1-DICNLOROETHANE 3.9E+01 0.01.00 3.9E+01 0.01+00 0.01.00 0.01+00 1.1E-08

1,2-DICHLOROETNANE 3.9E+01 0.01400 3.9E+01 0.OE+00 0.01+00 0.OE.00 1.3E-04

11I-OICNLOROETNYLENE 5.9E+00 0.01.00 5.9E.00 0.OE+00 0.01.00 0.01+00 2.71-02

DIELORIN 2.2E-01 2.8E+03 2.2E-01 I.4E.01* 1.11-03 1.4E.O1* 3.01-08

DIISOPROPYLMETHYL PHOSPHONATE 2.8E+05 5.6E.04 4.7E+04 2.6E-06 1.8E-05 2.01-OS 9.6E-09

DITNIANE 3.5E+04 0.01.00 3.5E.04 0.0E.00 0.01.00 0.OE.00 0.01.00

1,4-OXATRIANE 1.11.05 0.01.00 1.11.05 0.01.00 0.01.00 0.01.00 0.OE.00

TETRACHLOROETHYLENE 7.11.01 0.OE+00 7.1E.01 0.01.00 0.01.00 0.01.00 1.71-0'

1,1,1-TRICHLOROETHANE 3.2E+05 O.OE*O 3.2E+05 0.01.00 0.01.00 0.01+00 1.91-08

TRICNLOROETHYLENE 3.2E.02 0.01.00 3.2E+02 0.01.00 0.01.00 0.01.00 1.9E-04

ARSENIC 3.9E.00 0.01.00 3.9E.00 1.21.03* 0.01.00 1.21+03* 0.01+00

CADMIUM 5.8E.01 0.01.00 5.8E+01 7.8E-02 0.01.00 7.8E-02 0.01.00

COPPER 2.51.05 0.01.00 2.5E.05 1.6E-04 0.01+00 1.6E-04 0.01.00 0
LEAD 9.2E.03 0.OE+00 9.2E.03 1.2E-02 0.0E.00 1.2E-02 0.01.00

MERCURY 2.01.03 0.01.00 2.01.03 1.5E-03 0.01.00 1.5E-03 0.01.00

ZINC 1.11.06 0.01.00 1.11.06 1.6E-04 00OE.00 1.6E-04 0.01+00

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2-57



UPSA-6-6 4

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMIULATIVE DIRECT INDIRECT CUMUJLATIVE V II

CONTAMINANT PPLV PPLV PPLV El El El ENC A)

(mg/kg) (mg/kg) (mo/kg) 0

ALDRIN 1.91.00 4.01-01 3.3E-01 1.71-02 8.3E-02 1.0E-01* 0.01.00
BENZENE 1.11E.03 6.01-01 6.01-01 4.6E-04 1.21.00 1.21.00* 3.2f-03

CARBON TETRACHLORIDE 2.51.02 0.01.00 2.5E.O2 0.01.00 0.01.00 0.01.00 2.iE-01

CHLOROFORM 5.1E+03 0.01.00 S.1E+03 0.01.00 0.01.00 0.01.00 6.9E-02

CHLOROPNENYLMITHYL SULFIDE 9.11.4O~. 0.01.0 9.1E+04 0.01.00 0.01.00 0.01.00 2.5E-04

CNLOROPNENYLMETHYL SULFONdE 9.11.04 0.01.00 9.1E+04 0.01.00 0.01.00 0.01.00 1.SE-05

CHLOROPUENYLNETNYI. SULFOXIDE 9.1E.04 0.01.00 9.11.04 0.01.00 0.01.00 0.01.00 1.51-05

1,1-DICNLOROETKAME 3.61+02 0.01.00 3.61.02 0.01.00 0.01.00 0.01.00 7.5E-07

1,2-DJCHLOROETHANE 3.5E.02 0.01.00 3.5E.02 0.01.00 0.01.00 0.01.00 9.01-03

1,1-DICHLOROETI4YLEWE 5.4E.01 0.01.00 5.4E+01 0.01.00 0.01.00 0.01.00 1.91.00

DIELORIN 2.01.00 5.8E.01 1.91.00 1.51,00* 5.21-02 1.61.00' 2.1E-06

DIISOPROPYLMETHYI. PHOSPHONATE 3.7E+05 1.61+02 1.6E+02 2.01-06 6.1E-03 6.1E-03 4.71-06

DITHIANE 4.6E+04 0.011-00 4.61+04 0.01.00 0.01.00 0.OE*0O 0.01.00

1,4-OXATHIANE 1.4E+05 0.01.00 1.41+05 0.OE*00 0.01.00 0.01.00 0.0E+00

TETRACIILOROETI4YLENE 6.5E.02 0.01.00 6.SE.02 0.01.00 0.01.00 0.01.00 1.2E-02

1,1,1-TRICHL0R0ETHANE 4.21+05 0.01.00 4.2E.05 0.OE.00 0.01.00 0.01.00 9.6E-06

TRICHLOROETHYLENE 2.91+03 0.01.00 2.9E+03 0.01.00 0.01.00 0.01.00 1.3E-02

ARSENIC 2.01.01 0.01.00 2.01.01 2.41.02* 0.01.00 2.41.02* 0.01.00

CADMIUM 3.6E+02 0.OE.0O 3.6E.02 1.3E-02 0.01.00 1.3E-02 0.01.00

COPPER 1.81.05 0.01.00 1.81+05 2.31-04 0.01.00 2.31-04 0.01+00

LEAD 6.51.03 0.01.00 6.51.03 1.7E-02 0.01.00 1.71-02 0.01.000 0
MERCURY 1.4E-03 0.01.00 1.4E.03 2.1E-03 0.01.00 2.11-03 0.01.00

ZINC 7.81.05 0.01.00 7.8E+05 2.2E-04 0.01.00 2.2E-04 0.01.00

El 1 is equal to or exceeds 1.01-01
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UPSA-6-74 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUI.LATIVE DIRECT INDIRECT CUMqULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El CPU EEC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)0

%LDRIm 1.21-01 1.2E+04 4.01-01 9.01-02 2.81-01' 8.3E-02 3.7E-01* 0.01.00 0.01.00

8ENZENE 6.7E+01 1.2E.02 6.01-01 5.9E-01 7.5E-03 1.21.00* 1.21.00' 2.3E-05 9.7E-03

CARSON TETRACNLORIDE 1.SE.01 0.01400 0.01.00 1.5E+01 0.01.00 0.01.00 0.0E+00 1.51-03 6.4E-01

:NLOROFONN 3.11.02 0.01.00 0.01.00 3.1E+02 0.01.00 0.01.00 0.01.00 4.9E-04 2.1E-01

:HLOROPNEMYLNTNYL SULFIDE 1.71.04 0.01.00 0.01.00 1.7E.04 0.01.00 0.01.00 0.01.00 5.9E-07 2.5E-04

CIILOROPHENYLMITHYL SULFONE 1.71.04 0.OE+0O 0.OE+00 1.71.04 0.01.00 0.01.00 0.01.00 3.6E-08 1.51-05
.HLOROPNENYLMETH'VL SULFOXIDE 1.7E+04 0.OE+00 0.01.00 1.7E.04 0.01.00 0.01.00 0.01.00 3.5E-08 1.5E-05

1,1-DICHLOROETHNAE 2.3E+01 0.01.00 0.01.00 2.3E+01 0.01.00 0.01.00 0.01.00 5.3E-09 2.31-06

1.2-DICHLOROETMtANE 2.2E-01 0.01.00 0.01.00 2.21+01 0.01.00 0.01.00 0.01.00 6.4E-05 2.7E-02

1,1-DICNLOROETNYLENE 3.2E.00 0.01.00 0.01.00 3.Z1.00 0.01.00 0.01.00 0.01.00 1.41-02 5.BE.00

)IELDRIN 1.2E-01 5.7E+03 1.9E.01 1.2E-01 2.51.01' 1.6E-01' 2.51.01* 1.5E-08 6.31-06

i)IISOPROPYLNETHYL PHOSPHONATE 6.81+04 4.81.04 1.6E.02 1.6E.02 1.1E-05 6.21-03 6.21-03 1.1E-08 4.7E-06

DITHIANE 8.5E-03 0.01.00 0.01.00 8.51.03 0.01.00 0.OE.00 0.01+00 0.01.00 0.O0E-00

1,4-OXATIIIANE 2.5E.04 0.01.00 0.01.00 2.5E.04 0.0100 0.E00 0.0 1.00 0.E0 .01.00 0.01+00

tETRACHLOROETHYLEtJE 4.1E-01 0.OE+00 V.01.00 4.11.01 0.OE+00 0.01.00 0.01.00 8.4E-05 3.6E-02

1,1,1-TRICNLOROETMANE 7.8E.04 0.OE.00 0.01.00 7.81.04 0.0E.00 0.01.00 0.01.00 2.3E-08 9.6E-06

rRICHLOR01THYLENE 1.8E-02 0.01.00 0.01.00 1.81.02 0.01.00 0.01.00 0.01.00 9.31-05 3.9E-02

ARSENIC 1.6E+00 0.01.00 0.01.00 1.6E.00 3.01.03' 0.01.00 3.01.03' 0.01.00 0.01.00

CADMIt.H4 7.6E.00 0.0E+00 O.OE.00 7.6E.00 5.9E-01' 0.01.00 5.9E-01' 0.01.00 0.01.00

:OPPER 5.7E.04 0.01.00 0.01.00 5.71.04 7.01-04 0.01.00 7.01-04 0.01.00 0.01.00

,EAO 2.2E+03 0.01.00 0.01.00 2.2E.03 5.01-02 0.01.00 5.01-02 0.01.00 0.01.000

MERCURY 4.6E+02 0.01.00 0.01.00 4.6E.02 6.31-03 0.01.00 6.31-03 0.01+00 0.01.00

?INC 1.4E+05 0.01.00 0.06.00 1.41+05 1.2E-03 0.01.00 1.21-03 0.01.00 0.01.00

E: 1 is equal. to or- exceeds 1.01-01
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2.7 SITE NPSA-7: SURFACE SPILL AREA (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.7.1 Site-Specific Considerations 0

Figure NPSA-7-1 and Tables NPSA-7-1 and NPSA-7-2 depict the target contaminants for

Site NPSA-7. Borings 47, 47B, and 93 were included in this exposure assessment,

consistent with the North Plants SAR. This site occupies the surface diesel fuel spill area

southeast of Building 1705. According to the site history, no chemicals on the RMA target

contaminant list were suspected to be present on Site NPSA-7 (EBASCO, 1988a/RIC

88256R05).

2.7.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and configurations of the target contaminants that were detected in Site

NPSA-7 are depicted in Figure NPSA-7-1. Table NPSA-7-1 shows that no target

contaminants were found above the indicator level. No data were included for ICP metals,

arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to

be negligible (see Volume VI-A). Table NPSA-7-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling * •

interval, and depth to groundwater.

2.7.3 Site Exposure Summary

Tables NPSA-7-3 through NPSA-7-7 present Draft PPLVs and VEIs for each site 0

contaminant. Since the depth to groundwater below Site NPSA-7 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity.

No soil contaminants are shown on Table NPSA-7-1, therefore, no COCs were identified

for this site. Site NPSA-7 is designated as a Priority 2 site.
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The following groundwater contaminants result in an unacceptable exposure due to vapor 0
inhalation as indicated by a VEI value greater than 1:

"* Carbon tetrachloride (enclosed)

"* 1,1-Dichloroethylene (enclosed)
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Legend

47@) Phase I Boring

930 Phase l Boring *ýth Total Depth(10) Drilled (ft.)

O Site Boundary

Sample z Analyte
Intervali- 4-5 Cr 26 Concentrat on ug/g)
(ft.)

BIL - Below Indicator Level

- 4 - Laboratory unable to perform phosphonate
analysis, sample was redrilled.

Se- Only phosphonote analyses conducted for
this interval.

0- I1 BIL

4-5 BIL

9_10 OIL
N

BIL
Cr 26
Zn 75
Cr 25
Zn, 64

OIL 0 200 400

Cr 26 "_
Zn 66

Zn 64 FEET

BIL

b Prepared for.

Program Manager's Office for

Rocky Mountain Arsenal Cleanup

Aberdeen Proving Ground,Maryland

FIGURE NPSA-7-1

Phase I and Phase II Analytes

Detected Within or Above
Indicator Levels
Rocky Mountain Arsenal
Prepared by:Ebasco Services Incorporated
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TABLE NPSA-7-2 4
GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)

FOR SITE NPSA-7

AVERAGE SITE DEPTH TO GROUNDWATER: 36 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1, 1, 1-TRICHLOROETHANE 2.5 25042 05/25/88 6

1,1-DICHLOROETHYLENE 8.9 25042 05/25/88

1,1-DICHLOROETHANE 1.7 25042 05/25/88

CARBON TETRACHLORIDE 65 25042 05/25/88 0

CHLOROFORM 470 25042 05/25/88

DIISOPROPYLMETHYL PHOSPHONATE 40 25042 05/25/88

TETRACHLOROETHYLENE 4.5 25052 02/8/89 9 4

TRICHLOROETHYLENE 100 25042 05/25/88

• 4

* 4

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE 4
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 199C
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NPSA- 7- 3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMLLATIVE DIRECT INDIRECT CUMU)LATIVE WEI

CONTAMINANT PPLV PPLV PPLV El Ei El OPN

(mg/kg) (mg/kg) (mg/kg)

CARBON TETRACIILORIDF 2.OE+O2 O.OE.OO 2.OE+O2 O.OE+OO O.OE+OO O.OE+OO 2.4E-05

CHLOROFORM 4.OE*O3 O.DE+0D 4.OE+03 D.OE.OO O.OE+OO O.OE+OD 1.SE-06

1.I-OICHLDROETHANE 2.BE~u2 O.OE*OD 2.8E+02 O.OE*OO O.OE+OO D.OE*OD 9.BE-i2

1,?-OICNLOROETNYLEME 4.3f+01 D.OE.OD 4.3E+01 O.OE*OO D.OE*OD D.OE+OO 4.3E-05

DIISOPROPYLMETNYL PHOSPHONATE 6.6E*05 O.OE*OO 6.6E*O5 O.OE.OO O.OE.OO O.OE.OO 1.9E-11

TETRACHLOROETHYLENE 5.1E+O? D.OE.OO 5.1E*02 O.OE0OD O.OE.OO O.OE+OO 4.3E-08

1,1,1-TRICNLOROETHANE 7.5E+05 O.OE+OO 7.5t+OS O.OE+OO O.OE+OO O.OE.OO 3.2f-11

TRICNIOROETNYLENE 2.3E+03 O.DE.OO 2.3E*O3 DOi.OE+ O.OE+OD O.OE*OD 1.8E-06

2-65



NPSA-7-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El P

(WE/kg) (WE/kg) (mg/kg)

CARUON TITRACNLORIDE 2.01.02 0.01.00 2.01.02 0.01.00 0.01.00 0.01.00 2.4f-05
CHLOROFORM 4.01.03 0.01.00 4.01.03 0.01.00 0.01.00 0.01.00 1.51-06
I.I-DICHLOROETKANE 2.81.02 0.01.00 2.8E.02? -E0 O.OE +OO0010 0.01.00 9.5E-12
1,1-DICHLOROETHYLENE 4.3E+01 0.01.00 4.3E.01 0.01.00 0.01.00 0.01.00 4.3E-05
OIISOPROPYLNETNYL PHOSPNONATE 6.61.05 0.01.00 6.61.05 0.01.00 0.01.00 0.01.00 1.9E-11
TETRACNLOROETNYLENE 5.1E.02 0.01.00 5.11.02 0.01.00 0.01.00 0.01.00 4.3E-08
1,1,1-TRJCNLORVETNtANE 7.5E.05 0.01.00 7.5E+05 0.01.00 0.01.00 0.01.00 3.2E-11
TRICHLOROETNYLENE 2.31.03 0.01.00 2.31.03 0.01.00 0.01.00 0.01.00 1.81-06
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NPSA- 7-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS6

DIRECT INDIRECT CUMIULATIVE DIRECT INDIRECT CUMLILATIVE VEII

CONTAMINANT PPLV PPLV PPLV El El El OPM

Cr4/kg) Cr4/kg) Cr4/kg)

CARBON TETRACHLORIDE 2.71.01 0.01.00 2.71.01 0.01.00 0.01.00 O.0100O 3.6E-04

CHLOROFORM 5.61.02 0.01.00 5.6E.02 0.01.00 0.01.00 0.01.00 2.21-05

1.1-OICKLOR01TKANE 3.9E#01 0.01.00 3.9E.01 0.01.00 0.OE.00 0. OE.00 1.51-10

I,-DICHLOROETHYLENE 5.91.00 0.01.00 5.91+00 0.01.00 0.01.00 0.01.00 6.4E-04I S1 ROYLETY PHOSPHONATE 2.81.05 0.01.00 2.8E.05 0.01.00 0.01.00 0.01.00 1.3E-I0
TETRACNLOROETHYLENE 7.11.01 0.01.00 7.11.01 0.01.00 0.01.00 0.01.00 6.4.E-07

1,1,7-TRICHLOROETHANE 3.2E+05 0.01.00 3.21.05 0.01.00 0.01.00 0.01.00 2.1E-10

TRCKLOROETHYLEME 3.21.02 0.01.00 3.2E+02 0.01.00 0.01.00 0.01.00 2.81-05
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IiPSA-7-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CLMJLA71VE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC

CARUO TETRACHLOAIDE 2.5E+02 0.0E.00 2.51.02 0.01.00 0.01.00 0.01.00 i.7E~o0
CHLOO1OFORM 5.1E+03 0.01.00 5.1E.03 0.01.00 0.01.00 0.01.00 1.IE-01
1,1-DICKLORCETHAN 3.6E+02 0.01.00 3.61.02 0.01*00 0.01.00 0.0E.00 6.9E-07
1.1-DICHLOROETNYLENE 5.4E+01 0.01.00 5.4E*01 0.01.00 0.0E*00 0.0E*00 3.01.00

OIISOPROPYLMITIIYL PH0SPI40NAYE 3.7E.05 0.01.00 3.7E.05 0.01.00 0.01'00 0.01.00 4.lE-06
TETEACHLOPOETHYLEME 6.5E+02 0.01.00 6.5E*02 0.01.00 0.01.00 0.01.00 3.01-03
1t.1.-IRICHLOR0ETMANE 4.2E+05 0.01.00 4.2E+05 0.01.00 0.01.00 0.OE.00 6.3E-06
TRICHLOROETHYLENE 2.9E+03 0.01.00 2.9E1'03 0.01.00 0.01.00 0.01.00 1.3E-01
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UPSA4-7-

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECI CUMULATIVE VEI g
CONTAMINANT PPLV OSVI ESV! PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

CARSON TETRACHLORIDE 1.5E+01 0.01.00 0.01.00 1.5E+01 0.OE+OO 0.01.00 O.OEi0O 1.81-0' 5.IE+00
CHLOROFORM 3.1E+02 0-OE.00 O.OE.00 3.lE+02 0.OE.0O 0.01+00 0.01.00 1.11-05 3.2E-01
1,1-DICNLOROETNAHE 2.3E+01 0.01.00 0.01.00 2.3E+01 0.01+00 0.01+00 0.01.00 7.4E-11 2.11-06
1.1-DICNLOSOETNYLEME 3.21.00 0.01.00 0.01.00 3.2E.00 0.01.00 0.01.00 0.01.00 3.21-04 9.01.00
OIISOPROPYLM4ETNYL PHOSPHONATE 6.81+04 0.01.00 0.01+00 6.81.0' 0.01+00 0.01.00 0.01.00 1.51-10 4.1E-06
TETRACI4LOROITNYLENE 4.IE.01 0.01.00 0.01.00 4.11.01 0.01+00 0.01+00 0.01.00 3.2E-07 9.1E-03
1,1,1-TRICHLOROETHANE 7.81.04 0.01.00 0.01+00 7.8E.04 0.01+00 O.OE+00 0.01.00 2.4E-10 6.81-06
TRICHLOROETHYLENE 1.81.02 0.01.00 0.01.00 1.81.02 0.01+00 0.01.00 0.01.00 1.4E-05 3.9E-01
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2.8 SITE NPSA-8a: DRAINAGE DITCH (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A) _ (g)

2.8.1 Site-Suecific Considerations •

Figure NPSA-8a-I and Table NPSA-8a-1 depict the target contaminants for Site NPSA-8a. 4

Borings 14 and 57 were included in this exposure assessment, consistent with the North

Plants SAR. According to the site history, no chemicals from the RMA target contaminant

list were suspected to be present in Site NPSA-8a (EBASCO, 1988a/RIC 88256R05).

2.8.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-8a are shown in Figure NPSA-8a-1. Table NPSA-8a-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and

depth where the maximum value was observed are shown. No data were included for ICP 0

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaminants were detected at

this location. Based on available groundwater data from the first quarter 1987 to the first

quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.8.3 Site Exposure Summary S

Tables NPSA-8a-2 through NPSA-8a-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None --
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The results of the soil exposure summary indicate that there are no COCs. Site NPSA-8a 0
is designated as a Priority 2 site, based on the most sensitive exposed population PPLV

(i.e., the industrial worker).

0

0

0

0
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NPSA-8s-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRErT CDI4ULATIVE DIRECT INDIRECT CUPIULATIVE VEI

CONTAMI4NANT PPLV PPLV PPLV El El El OCPN

(eq/kg) (mg/kg) (mg/kg)

LEAD 1.SE+04 O.OE010 1.5E*04 2.9E-03 O.OE.00 2.91E03 O.OE.00

MEIRCUY 3.3E.03 O.OE+O0 3.3E.03 3.9E-05 O.OE00 3.9E-0S O.OE010

ZINC 2.0.E06 O.OEO00 2.01E06 6.0E-05 O.OE01 6.0E-05 O.OE010

If the PPLV value indicated is greater than 1.OOE.06 the calculations imply that the contaminant

does r~ot pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.

e27

* 1

*!

I
*

*m
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NPSA-8a-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS 6
DIRECT INOIRECT CUMULATIVE DIRECT INDIRECT CMJULATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El OPS
(mv/kg) (mo/ks) (me/k9)

LEAD 1.SE+04 O.OE+0O 1.5E.04 2.9E-03 0.0EO0 2.9E-03 O.OE100

MERCURY 3.31.03 0.0r 30 3.3E+03 3.9E-05 0.E00 3.9E-05 O.OE+.0

ZINC 2.01E06 0 0E+O0 2.0E.06 6.0E-05 0.OE01. 6.0E-05 O.OEO0

If the PPLV value indicated is greater than 1.0OE+06 the catculations impty that the contaminlant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.

2
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NPSA-8a-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUIULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg) 0

LEAD 9.21E03 0.01*00 9.2E.03 4.91-03 0.0E*O0 4.91-03 0.0E+00

NERCURY 2.01E03 0.0E.00 2.01E03 6.6E-05 O.OE000 6.6E-05 0.0EO0

ZINC 1.11E06 0.0E.00 1.1E.06 1.1E-04 O.0E100 1.1E-04 O.OE*0 0 0

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-8a-5

EXPOSURE EVALUATIONS FOR COPUERCIAL WORKERS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUMULATIVE VEI

OINTAMINANT PPLV PPLV PPLV El El El ENC

(iq/kg) (Ce/kg) (mo/kg)

LEAD 6.5E+03 O.OE+00 6.5E+03 6.9E-03 0.OE+O0 6.9E-03 0.OE.00

MERCURY 1.4E+03 0.E0O0 1.4E+03 9.3E-05 0.01.00 9.3E-05 O.OE+00

ZINC 7.8E105 O.OE+00 7.8E+05 1.5f-04 O.OE+00 1.5E-04 O.OE100
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MPSA-aa-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECJ CUMULATIVE VEI

CONTAMIINANT PPLV OSVI ESVI PPLV El El El OPN INC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

LEAD 2.2E+03 0.01.00 0.01.00 2.2E*03 2.1E-02 0.01+00 2.11-02 0.01.00 0.OE+0O
NERCURY 4.6E+02 0.01.00 0.01.00 4.6E+02 2.8E-04 0.01.00 2.81-04 0.01.00 0.01.00

ZINC 1.4E+05 0.OE+0O O.OEDO0 1.4E+05 8.6E-04 0.01.00 8.6E-04 0.01.00 0.01.00
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2.9 SITE NPSA-8b: DRAINAGE DITCH (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A) _

2.9.1 Site-Svecific Considerations •

Figure NPSA-8b-1 and Tables NPSA-8b-1 and NPSA-8b-2 depict the target contaminants

for Site NPSA-8b. Borings 7, 7B, 10, 12, 17, 54, 55, and 58 were included in this

exposure assessment, consistent with the North Plants SAR. According to the site history,

no chemicals from the RMA target contaminant list were suspected to be present in Site

NPSA-8b (EBASCO, 1988a/RIC 88256R05).

2.9.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-8b are shown in Figure NPSA-8b-1. Table NPSA-8b-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II 0

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

NPSA-8b-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.9.3 Site Exposure Summary

Tables NPSA-8b-3 through NPSA-8b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-8b is greater than 10 ft

the enclosed space vapor inhalation SPPPLV is included in the calculation of the

cumulative quantity. The COCs are summarized below for each exposed population and 0

with the critical exposure pathway identified.
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O

6
Contaminants Regulated Casual Recreational Commercial Industrial

of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site NPSA-8b

is designated as a Priority 2 site, based on the most sensitive exposed population PPLV

(i.e., the industrial worker). 0

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

•1,-Dichloroethylene (enclosed)

*0

0

0
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TABLE NPSA-8b-2 -

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-8b

AVERAGE SITE DEPTH TO GROUNDWATER: 36 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 0.97 25054 02/8/89

1,1-DICHLOROETHYLENE 1.2 25054 02/8/89

CARBON TETRACHLORIDE 3.6 25054 02/8/89

CHLOROFORM 7.1 25048 01/4/89

CHLOROBENZENE 1.1 25048 01/4/89

DIBROMOCHLOROPROPANE 5.2 25048 01/4/89

DIISOPROPYLMETHYL PHOSPHONATE GT 200 25054 02/8/89 * •

DITHIANE 1.6 25048 06/2/88

TETRACHLOROETHYLENE 1.9 25054 02/8/89

TRICHLOROETHYLENE 1.8 25054 02/8/89 0

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE •
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WPSA-8b-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CL04LJLATIVE VII
CONTA14INAMT PPLV PPLV PPLV El El El OPII

(mg/kg) (mg/kg) (m/g

CARBON TETRACHILORIDE 2.01.02 0.01.00 2.01+02 0.01.00 0.01.00 0.01.00 4.1E-07

CMLOROBEMZIME 1.6E.05 0.01.00 1.61.05 0.01.00 0.01.00 0.01.00 6.21-11
CHLOROFORM 4.0E+03 0.01.00 4.01.03 0.01400 0.01.00 0.01+00 7.01-09

DIBROMOCHLOROPROPANE 1.81.01 0.01*00 1.81.01 0.01.00 0.OE.00 0.01.00 7.1E-08
1,1-DICHLOROETHYLENE 4.3E.01 0.01400 4.3E+01 0.01+00 0.01.00 0.01.00 1.81-06
DIISOPROPYLMETHYL PHOSPHOWATE 6.61.05 0.01.00 6.6E+05 0.01.00 0.0E.00 0.01.00 3.OE-11
017NIAME 8.31.04 0.01.00 8.31+04 0.01.00 0.01.00 0.01.00 0.01.00

YETRACHLOROETNYLEME 5.11.0? 6.51.06 5.1E+02 5.9E-04 4.6E-05 5.9E-04 5.51-09

1,1,1-TRICHLOROETHANE 7.5E+05 0.01.00 7.5E+05 0.01+00 0.01.00 0.01.00 3.9E-12

TRICHIOROETHYLENE 2.3E.03 0.01+00 2.3E.03 0.01.00 0.01.00 0.01.00 1.01-080

MERCURY 3.3E.03 0.0E+00 3.3E+03 6.01-05 0.OE*0O 6.01-05 0.01.00

ZINC 2.01+06 0.0E+00 2.01.06 1.1E-04 0.0E.00 1.11-01. 0.0E+00

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-Bb-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT ekMJLATIVE VEII

CONTAMINANT PPLV PPLV PPLV El El El M

(ng/kg) (ng/kg) (ng/kg)

CMBlOM TETRACHLORIDE 2.01.02 0.01.00 2.01.0? 0.01.00 0.01.00 0.01.00 4.IE-07

CHLOROS1NZENE 1.6E+05 0.01.00 1.6E.05 0.01.00 0.01.00 0.01.00 6.2E-il

CHLOROFORM 4.01.03 0.01+00 4.01.03 0.01.00 0.01.00 0.01.00 7.01-09
DIBRGIOCNLOROPROPANE 1.81.01 0.01.00 1.8E.01 0.01+ .00 0.0 . O0.01.00 7.11-08

1.1-DICNLOROETNYLENE 4.31.01 0.01.00 4.3E+01 0.01.00 0.01.00 0.01.00 1.81-06

DIISOPROPYLHETNYL PHOSPHONATE 6.6E+05 0.01.00 6.61.05 0.01.00 0.01.00 0.01.00 3.0-11

DITNIAME 8.31.04 0.01.00 8.3E.04 0.01.00 0.01.00 0.01.00 0.01.00

TETRACHLOROETHYLENE 5.IE.02 6.51.06 5.11.02 5.91-04 4.6E-08 5.9E-04 5.5E-09

1,1.1-TRICHLON0ETNAME 7.5E+05 0.01.00 7.5E.05 0.01.00 0.01.00 0.01.00 3.9E-12
TRICHLOROETHYLENE 2.3E*03 0.01.00 2.31+03 0.01.00 0.01.00 0.01.00 1.01-08

MERCURY 3.31.03 0.01.00 3.3E.03 6.01-05 0.01.00 6.01-05 0.OE+00

ZINC 2.01.06 0.01.00 2.OE.06 1.1E-04 O.OE+00 1.1E-04 0.01.00

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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MPSA- Sb- S

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CIUMULATIVE VEII 4g
COfTAMNIANT PPLV PPLV PPLV El El El OPW

CARBON TETRACHLORIDE 2.7E+01 0.01.00 2.7E*01 0.01.00 0.01.00 0.01.00 6.1E-06
CNLOROUNZENE 6.81.04 0.01.00 6.8E.04 0.01.00 0.01.00 0.01.00 4.01-10
CHLOROFORM 5.61+02 0.01.00 5.6E.02 0.01.00 0.01.00 0.01.00 1.1E-07
DIBROMOCKfLOROPROPANE 2.5E+00 0.01.00 2.5E+00 0.01.00 0.01.00 0.01.00 1.11-06
1,1-OICHLOROETHYLENE 5.91+00 0.01.00 5.91+00 0.01.00 0.01.00 0.01.00 2.11-05
DIISOPROPYLMETHYL PHOSPHOWATE 2.81+05 0.01.00 2.81.05 0.01.00 O.OE+OO 0.01.00 1.91-10
DITMIANE 3.5E.04 0.01.00 3.5E.04 0.01.00 0.01.00 0.01.00 0.01.00

TETRACHLOROETNYLENE 7.1E*01 1.0E.06 7.11.01 4.21-03 3.01-07 4.2E-03 3.41-08

1,*1, 1-TRICKLONOETHANE 3.2E.05 0.01.00 3.2E.05 0.01.00 0.01.00 0.01.00 2.51-11

TRICHLOROETNYLENE 3.2E+02 0.01.00 3.2E+02 0.01.00 0.01.00 0.01.00 1.51-07

MERCURY 2.01.03 0.01.00 2.01.03 1.OE-04 0.01.00 1.01-04 0.01.00

ZINC 1.1E.06 0.01+00 1.1E.06 2.01-04 V.01.00 2.01-04 0.01.00

If the PPLV value indicated is greater than 1.00E+06 the calculations implLy that the Contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-8b-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WO0RKERS

DIRECT INDIRECT CUNULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(welkg) (meIkg) (Cr/kg)

CARSON TETRACHLORIDE 2.5E+02 0.01.00 2.5E+02 0.01.00 0.01.00 0.01.00 9.3E-02 -

CNL0RMUNZENE 8.8E.04 0.01.00 8.8E.04 0.01.00 0.01.00 0.01.00 4.31-05 l
CNLOSOFOW 5.11.03 0.01.00 5.11.03 0.01.00 0.01.00 0.01.00 1.61-03
OIUROMOCHLOROPROPANE 2.3E+01 0.01.00 2.3E.01 0.01.000 0.01.00O 0.01.00 1.6E-02
1.1-DICNLOROETNYLENE 5.4E*01 0.01.00 5.4E+01 0.01.00 0.01.00 0.01.00 4.21-01

OIISOPROPYLMETNYL PHOSPHONATE 3.71.05 0.01.00 3.7E+05 0.01.00 0.01.00 0.01.00 2.1E-05
DZTHIANE 4.6E+04 0.01.00 4.6E+04 0.01.00 0.01.00 0.01.00 0.01.00 i

TETRACHLOROETHYLENE 6.51+02 1.3E.01 1.21.01 4.6E-04 2.4E-02 2.4E-02 1.3E-03 I

1,1,1-TRICHLOROETHANE 4.2E.05 0.01+00 4.21+05 0.01+00 0.OE.00 0.01+00 2.6E-06 
1

TRICHLOROETHYLENE 2.9E+03 0.01.00 2.91.03 0.01.00 0.01.00 0.01.00 2.3E-03 1

MERCURY 1.4E+03 0.01.00 1.4E1.03 1.4E-04 0.0E.00 1.4E-04 0.01.00 '14f
ZINC 7.8E+05 0.01.00 7.8E+05 2.7E-04 O.OE.O0 2.71-04 0.01+00
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UPSA -ab- 7
EXPOSURE EVALUATIONiS FOR INDUSTRtIAL WORKERS

DIRECT INDIRECT OJUMLAT IVIE DIRECT INDIRECL CU1JLXATIVE VEI

ITAlNlMANT PPLV Osvi tSVI PPLV El El El OPW INC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

TE7RACNLORIDE 1.5f.01 0.01.00 0.01.00 1.51E+01 0.01.00 0.01.00 0.01.00 3.OE-06 2.8E-01

IIENRIII 1.51.04 0. OE.00 0.61.00 1.SE+04 0.01.00 0.01.00 0.01.00 4.71E-10 4.3E-DS
0rWf 3.11.0? 0.01.00 0.61.00 3.11.0? 0.01.00 0.01.00 0.01.00 5.21-08 4.$E1103

)CHLOROPROPA*IE 1.4E.00 .100 0. 01+O .O00 1.4E.00 0.01.00 0.01.00 0.01.00 5.3E-07 4.9E-02

:HLOROETHYLIIIE 3.21.00 0.01.00 0.01.00 3.21.00 0.01.00 0.01.00 0.01.00 1.4E-05 1.2E*00

1OPYLNETNVL PNOSPRONATE 6.81+04 0.01.00 0.01.00 6.81.04 0.01.00 0.01.00 0.01.00 2.2E-10 2.1E-05

MI 8.5f+03 0.01.00 0.01.00 8.51.03 0.01+00 0.01.00 0.01.00 0.01.00 0.01.00

1LOROITHYLEME 4.11.01 8.7E+05 1.31E.01 9.61.00 7.3E-03 2.41E-02 3.11E-02 4.21-08 3.81-03

rRICHL0R0ETHANE 7.8E+04 0.01.00 0.01.600 7.8E.04 0.0E+00 0.01.00 0.01.00 2.91-11 2.6E-06

)ROETHYLENE 1.81.02 0.01.00 0.01.00 1.8E.02 0.01.00 0.01.00 0.01.00 7.61-08 6.9E-03

4.6t+02 0.01.00 0.01.00 4.6E.02 4.3E-04 0.OE.00 4.3E-04 0.01.00 0.01.00

1.4k+05 0.01.00 0.01.00 1.4E.05 1.5E-03 0.01.00 1.5E-03 0.01.00 0.0E.00
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2.10 SITE NPSA-8c: DRAINAGE DITCH (formerly Section 25 - Nonresource Area;
ESE, 1988aIR1C 88063R09 and ESE, 1988b/RIC 88063R09A) -

2.10.1 Site-Specific Considerations

Figure NPSA-8c-I and Tables NPSA-8c-1 and NPSA-8c-2 depict the target contaminants ,,

for Site NPSA-8c. Borings 5131, 5135, 5146, 5513, 5573, and 5576 were included in this

exposure assessment, consistent with the North Plants SAR. According to the site history,

no chemicals from the RMA target contaminant list were suspected to be present in Site

NPSA-8c (ESE, 1988a/RIC 88063R09).

2.10.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-8c are depicted in Figure NPSA-8c-1. Table NPSA-8c-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and

depth where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaminants were detected at * *
this location. Table NPSA-8c-2 summarizes the maximum concentrations detected in

groundwater together with the well number, location, sampling interval, and depth to

groundwater.

2.10.3 Site Exposure Summary

Tables NPSA-8c-3 through NPSA-8c-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-8c is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

2-89
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Contaminants Regulated Casual Recreational Commercial Industrial 0
of Concern Visitor Visitor Visitor Worker Worker

4
Arsenic Direct Direct Direct Direct Direct

Note: Direct expoure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site NPSA-8c is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as 0

indicated by VEI values less than 1.

* E

0
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TABLE NPSA-8c-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/ L)
FOR SITE NPSA-Bc

AVERAGE SITE DEPTH TO GROUNDWATER: 35 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLOROFORM 7.1 25048 01/4/89

CHLOROBENZENE 1.1 25048 01/4/89

DIBROMOCHLOROPROPANE 5.2 25048 01/4/89

DIISOPROPYLMETHYL PHOSPHONATE 3.9 25048 01/4/89 0

DITHIANE 1.6 25048 06/2/88

i* 0

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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IiPSA-8c-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS0

COT1IATDIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT -CUMLATIVE VEI

ONANATPPLV PPLV PPLV El El El OPH

(us/kg) (rl/kg) MAWkg

CNLOUI'NZENE 1.6E+05 0.01.00 1.6E.05 0.01.00 0.01.00 0.0E.00 B.51-10
CHLOROFORM 4,01.03 O0.01.0 4.01.03 0.01.00 0.0E+00 0.01.00 9.51-06
0D8110OICNOROPROPANE 1.81.01 0.01.00 1.81.01 0.01.00 0.0E+00 0.01.00 9.6E-07
DIISOPROPYLNETIETL PROSPHOWATE 6.61.05 0.01.00 6.61.05 0.01.00 0.01.00 0.01.00 7.9E-12
OlTgezAiE 8.31+04 0.01.00 8.3E+04 0.01.00 0.01.00 0.01.00 0.01.00

ARSENIC 2.2E+01 0.01.00 2.2E+01 2.31.00' 0.01.00 2.3E.00' 0.01.00
MERCURY 3.3E+03 0.01.00 3.3E.03 .I.E-04 0.01.00 1.4f-04 0.01.00

': El is eql to or exceeds I.OE-O1

42-0



UPSA-8C-4 (i
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INIROIECT -CUMULATIVE VEI

CONTAMINANT pPLV PPLV PPLV El El El OPN

(wa6/ks) (walks) (walks)

CHLUOROENZEME 1.61.05 0.01.00 1.6E+05 0.01.00 0.01.00 0.01.00 8.51-10
CHLOWORM 4.01.03 0.01.00 4.01.03 0.01.00 0.01.00 0.01.00 9.SE-08
DISOWONLOROPROPANE 1.81+01 0.01.00 1.81.01 0.01.00 0.01.00 0.01.00 9.6E-07
OIISOPROPYLNITMYL PHOSPHONdATE 6.6E.05 0.01.00 6.61.05 0.01.00 0.01.00 0.01.00 7.9E-12
DITNIANE 8.3E.04 0.01.00 8.3E+04 0.01.00 0.01.00 0.01.00 0.01.00

ARSENIC 2.2E+01 0.01.00 2.21.01 2.3E.00* 0.01.00 2.3E.00* 0.01.00
MERCURY 3.3E+03 0.01.00 3.3E.03 1.4E-04 0.01.00 1.4E-04 0.01.00

*: El is equal to or exceeds 1.01-01

00



NPSA-8c-5
EXPOSURE EVALUATION FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT .CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPtI

CHLOROENZENE 6.$E+04 0.01.00 6.81.04 O.0E.00 0.01.00 0.01+00 5.5E -09
CNLOROFORM 5.6E.02 0.01.00 5.61.02 0.01.00 0.01.00 0.01.00 1.4f-06
DIRONOCNLOROPROPANE 2.5f+00 0.01.00 2.5E+00 0.01.00 0.01.00 0.01.00 1.5E-05
DIISOP~YLNETNYL PNOSPRONATE 2.8E+05 O.OE+OO 2.8E+05 0.01.00 O.OE+0O 0.01.00 5.11-11
DITNIAME 3.5E+04 0.01.00 3.5E.04 0.OE00 O0.01.00 O.OE*00 0.01.00

ARSENIC 3.9E.00 0.01.00 3.9E+00 1.3E*01* 0.01.00 1.31.01' 0.01.00
MERCURY 2.01.03 0.01.00 2.01.03 2.3E-04 0.01.00 2.31-04 0.01.00

: El is equal to or exceeds 1.01-01
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HPSA-SC-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMUJLATIVE YE! I

CONTAMINANT PPLV PPLV PPLV El El El ENC

CHLORSMUZENE B.aE*04 0.01.00 8.S1.04 0.01.00 0.01.00 0.01.00 4.4.E-05
CHLOROFORM 5.1E+03 0.01.00 5.11.03 0.01.00 0.01.00 0.01.00 1.7E-03

DIBRU0NLOROPROPANE 2.31.01 0.01.00 2.3E+01 0.01.00 0.01.00 0.01.00 1.71-020
0IIS1ROYLNETIIYL PNOSPHONATE 3.7E.05 0.01.00 3.71,05 0.0E400 0.01.00 0.01.00 4.11-07
DITNIAME 4.61.04 0.01.00 4.61.04 0.01.00 0.01.00 0.01.00 0.01.00

ARSENIC 2.0E+01 0.01.00 2.01+01 2.51.00' 0.01.00 2.51.00* 0.01.00
MERCURY 1.4E+03 0.01.00 1.4E.03 3.2E-04 0.01.00 3.2E-04 0.01+00

: El is equal to or exceeds 1.OE-01
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MPSA-Sc-7

EXPOSURE EVALUATION$ FOR IWOUPSTRIAL WORKERS6

DIRECT INDIRECT OISAAT I V DIRECT INDIREC.T OM.ILATIVE VEII
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPt ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

:NLOROUENTENE 1.5E.04 0.01.00 0.01.00 1.5E*04 0.01.00 0.01.00 0.01.00 6.3E-09 4.4E-05
:NLOAOFORM 3.11.02 0.01.00 0.01.00 3.11.02 0.01.00 0.01.00 0.0E.00 7.1E-07 S.01E-03
~IIBR0OCNL0ROPR0PAME 1.4E.00 0.01.00 0.01.00 1./.E+00 0.0E+00 0.01.00 0.01.00 7.2E-06 5.OE-02
IIISOPROPVUIITNYL PHMOSMONATE 6.81.01. 0.01.00 0.01.00 6.61.0/. 0.01.00 0.01.00 0.01.00 5.91-11 4.11-07
itTRIANE 8.51.03 0.01.00 0.01.00 8.51.03 0.01.00 0.01.00 0.01.00 0.01.00 0.01.00

ARSENIC 1.6E.00 0.01.00 0.01.00 1.6E+00 3.11.01* 0.01.00 3.11.01* 0.01.00 0.01'00
IERCURY 4.6E.02 0.01.00 0.01.00 4.6E+02 9.81.04 0.01.00 9.8E-04 0.01.00 0.01.00

': El is equal to or exceeds 1.OE-01
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2.11 SITE NPSA-9a: RAILROAD TRACKS (formerly North Plants Complex; EBASCO,
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A) -

2.11.1 Site-Specific Considerations S

Figure NPSA-9a-l and Table NPSA-9a-I depict the target contaminants for Site NPSA-9a.

Borings 21 and 61 were included in this exposure assessment, consistent with the North

Plants SAR. According to the site history, no chemicals from the RMA target contaminant

list were suspected to be present in Site NPSA-9a (EBASCO, 1988a/RIC 88256R05).

2.11.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site S

NPSA-9a are depicted in Figure NPSA-9a-1. Table NPSA-9a-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling * *
period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.11.3 Site Exposure Summary 0

Tables NPSA-9a-2 through NPSA-9a-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None --
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The results of the soil exposure summary indicate that there are no COCs. Site NPSA-9a

is designated as a Priority 2 site, based on the most sensitive exposed population PPLV

(i.e., the industrial worker).
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NPSA-9a-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OpN

(mg/kg) (mg/kg) (mg/kg)

BENZENE 8.6E+02 1.7E+05 8.6E+02 4.6E-04 2.3E-06 4.7E-04 0.0E100

2-103
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WPSA-9a-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -I.ULATIVE VEI
CONTAIN1MANT PPLV PPLV PPLV El El El OP•

(mg/kg) (mg/kg) (mg/kg)

5ENZENE 8.6E+02 1.7E+05 8.6E+02 4.6E-04 2.3E-06 4.7E-04 0.OE÷00

2 10
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WPSA-9a&4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUU.JLATIVE DIRECT INDIRECT CURJLATIVE VEt

CONTA0INANT PPLV PPLV PPLV El El El OPN 0
(walkg) (walks) (il/ks)

BENZENE 1.2E+02 2.7E104 1.2E+02 3.3E-03 1.SE-05 3.4E-03 O.OE+00

2-105
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NPSA-9@-5

EXPOSURE EVALUATIONS FOR CDIERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INOIRECT CIJULATIVE VEI

CONTAIN 1ANT PPLV PPLV PPLV El El El ENC
(mg/kg) (mg/k9) (mg/ko)

BENZENE 1.1E*03 2.SE+01 2.SE.01 3.7E-04 1.6E-02 1.6E-02 O.OE*00

I
4e
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Ji NPSA-9&-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DOIRECT INDIRECT CUI4ULAT I VE DIRECT INDI RECT_ CUMULATIVE VE| •

CONTAMINANT PPLV OSVI ESV] PPLV El El El OpN ENC

.(walks) (walks) (mg/kg) (mg/kg)

tENZENE 6.7?E01 2.3E+04 2.5E*01 1.8E+01 6.0E-03 1.6E-02 2.2E-02 O.OE.O0 O.OOEt(O

2-107
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0

2.12 SITE NPSA-9b: CHROMIUM DETECTION (formerly North Plants Complex;
EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

0
2.12.1 Site-Swecific Considerations

Figure NPSA-9b-l and Table NPSA-9b-l depict the target contaminants for Site NPSA-9b. 4

Boring 30 was included in this exposure assessment, consistent with the North Plants

SAR. According to the site history, no chemicals from the RMA target contaminant list

were suspected to be present in Site NPSA-9b (EBASCO, 1988a/RIC 88256R05).

2.12.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site 0

NPSA-9b are depicted in Figure NPSA-9b-1. Table NPSA-9b-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and

depth where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaminants were detected at

this location. Based on available groundwater data from the first quater 1987 to the first * *
quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.12.3 Site Exposure Summary 0

Tables NPSA-9b-2 through NPSA-9b-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Chromium Direct Direct Direct Direct Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

2-108
REA8/RPTOO48.REA VI-H 9/7/90 2:42 pm pf

' : . . . . . . . . . .. . .. ... .



S

The results of the soil exposure summary indicate that exposure to contamination from the
direct pathways are the primary contributors to the exceedence of the cumulative PPLVs. 0

Site NPSA-9b is designated as a Priority 1 site, based on the most sensitive exposed
population PPLV (i.e., the industrial worker).
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WPSA-9b-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMQULATIVE VEI

CONTAINAMT PPLV PPLV PPLV El El El OP•
(me/kg) (Mg/kg) g/)

CRIONILUM 6.9E*01 O.OE*00 6.9E+01 8.2E-01* O.OE*00 8.2E-01" 0.OE010

: El is equal to or exceeds 1.0E-01

21

S!

* 0

I
*i
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WPSA-9b-3
EXPOSUIE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUPIULATIVE DIRECT INDIRECT _C1LMJLATIVE VEI

CONTA4IMANT PPLV PPLV PPLV El El El OPw 0
(usikg) (ar/kg) (mg/kg)

CHROMIUM 6.9E+01 0.0E.00 6.9E+01 8.2E-01" 0.0E+00 8.2E-01* 0.01E00

": El is equal to or exceeds 1.0E-01

21

0i

*
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UPSA-9b-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INOIRECT CUMULATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTA1I1MANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

CHRONIUM 8.8E+00 O.OE.0O 8.81E00 6.5E100" 0.0E.00 6.5E1.0* O.OE÷00

0: El is equa( to or exceeds 1.0E-01
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NPSA-9b-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS 4
DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT- CUMJLATIVE VEI

CONTAINNANT PPLV PPLV PPLV El El Ei ENC
(mg/kg) (mg/kg) (morkg)

CHROMIUM 5.SE÷01 0.OE01. 5.5E+0 1.0E.00' O.OE00 1.OE÷O0* 0.OE00

': El is equal to or exceeds 1.0E-01
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NPSA-9b-6

EXPOSURE EVALUATIONS FOR INDOUSTRIAL WORKERS4

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECI CU19JLATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN EEC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

CNROMIWI 1.lE+00 0.01.00 0.01.00 1.11.00 5.OE+O1* 0.01.00 5.01,01* 0.0E+00 O0.0100

: El is equa to or exceeds 1.OE-01
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2.13 SITE NPSA-9c: ZINC DETECTION (formerly North Plants Complex; EBASCO, I
1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.13.1 Site-Specific Considerations

Figure NPSA-9c-1 and Table NPSA-9c-1 depict the target contaminants for Site NPSA-9c.

Boring 35/35B was included in this exposure assessment, consistent with the North Plants

SAR. According to the site history, no chemicals from the RMA target contaminant list

were suspected to be present in Site NPSA-9c (EBASCO, 1988a/RIC 88256R05).

2.13.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-9c are depicted in Figure NPSA-9c-1. Table NPSA-9c-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and

depth where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaminants were detected at

this location. Based on available groundwater data from the first quarter 1987 to the first 4

quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.13.3 Site Exposure Summary 0

Tables NPSA-9c-2 through NPSA-9c-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None -- --
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The results of the soil exposure summary indicate that there are no COCs. Site NPSA-9c E
is designated as a Priority 2 site, based on the most sensitive exposed population PPLV 0

(i.e., the industrial worker).
4

0

* 4
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NPSA-9c-2

EXPOSURE EVALUATIONS FOR REGULATEO VISITORS

DIRECT INOIRECT CLMULATIVE DIRECT INOIRECT CUM.JLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ON•

(mg/kg) (mg/kg) (mg/kg)

ZINC 2.OE+06 O.OE.O0 Z.OE+06 4.3E-05 O.OE.O0 4J.E-05 O.OE+O0

If the PPLV value indicated is greater than 1.OOE*06 the catculations imply that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-9C-3 
46)

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUJULATIVE DIRECT INDIRECT _CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(ng/kg) (mg/kg) (mg/kg)

ZINC 2.OE.06 O.0+E0O 2.OE÷O6 4.3E-05 O.OE+OO 4.3E-05 O.OE.OO

If the PPLV value indicated is greater than 1.00E*06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-9C-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INOIRECT CUMULATIVE DIRECT INDIRECT CUNJLATIVE VII

CONTAMINANT PPLV PPLV PPLV El El El OPti

(mg/kg) (mg/kg) (mg/kg)

4,

ZINC 1.1E*06 O.OE'0O 1.11E06 8.1E-05 O.OEO.0 8.1E-05 0.OE*O0

If the PPLV value indicated is greater than 1.0OE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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MPSA-9c-5

EXPOSURE EVALUATIONS FOR COMqERCIAL WO~RKERS6

DIRECT INDIRECT CL04ULATIVE DIRECT INDIRECT £WUMLATIVE VEt

CONTAMINANT PPLV PPLV PPLV El El El ENC

(eq/kg) (eq/kg) (mg/kg)

ZINC 7.5E+05 O.OE.OO 7.SE+O5 1.1E-O4 O.OE.OO 1.IE-OA O.OE.OO
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NPSA-9c-6

EXPOSURE EVALUATIONS FOR INIDUSTRIAL WiORKERS

DIRECT INDIRECT CUIULATIVE DIRECT INDIRECT CUINULATIVE VEI

CONTAMI4NANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

INC 1.4E+O5 0.OE.O0 O.OE+O0 1.4E*O5 6.1E-04 O.OE+O0 6.1E-04 O.OE+O0 C.OE.OO
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2.14 SITE NPSA-9d: BENZENE AND ZINC DETECTIONS (formerly North Plants 0
Complex; EBASCO, 1988a/RIC 88256R05 and EBASCO, 1988b/RIC 88256R05A)

2.14.1 Site-Specific Considerations

Figure NPSA-9d-1 and Tables NPSA-9d-1 and NPSA-9d-2 depict the target contaminants

for Site NPSA-9d. Boring 45 was included in this exposure assessment, consistent with

the North Plants SAR. According to the site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site NPSA-9d (EBASCO, 198ga/RIC

88256R05).

2.14.2 Spatial Distribution of Measured Contaminant Concentrations 0

The locations and concentrations of the target contaminants that were detected in Site

NPSA-9d are depicted in Figure NPSA-9d-1. Table NPSA-9d-I summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table * *
NPSA-9d-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.14.3 Site Exposure Summary 0

Tables NPSA-9d-3 through NPSA-9d-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site NPSA-9d is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Benzene ...... Indirect Indirect

Note: Indirect exposure pathways include open and enclosed space vapor inhalation. 0

The results of the soil exposure summary indicate that exposure to contamination from the

indirect pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site NPSA-9d is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

The following groundwater contaminants result in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

• Carbon tetrachloride (enclosed)

1 1.1-Dichloroethylene (enclosed)
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TABLE NPSA-9d-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE NPSA-9d

AVERAGE SITE DEPTH TO GROUNDWATER: 34 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICHLOROETHANE 2.5 25042 05/25/68

1,1-DICHLOROETHYLENE 8.9 25042 05/25/88

1,1-DICHLOROETHANE 1.7 25042 05/25/88

CARBON TETRACHLORIDE 65 25042 05/25/88

CHLOROFORM 470 25042 05/25/88

DIISOPROPYLMETHYL PHOSPHONATE 40 25042 05/25/88

TRICHLOROETHYLENE 100 25042 05/25/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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NPSA-9d-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS4

DIRECT INDIRECT CIJJLATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

BENZENE 8.6E+02 6.5E+04. 8.5E+02 1.2E-03 1.56-05 1.2E-03 0.06.00

CARBON TETRACNLOQIDE 2.06.0,2 0.06.00 2.06.0? 0.0E.00 0.06.00 0.06.00 2.SE-05

CHLOROFORM 4.0E.03 0.06.00 4.06.03 0.06.00 0.06.00 0.06.00 1.6E-06

1,1-DICNLOROETHAMiE 2.86.02 0.0E+00 2.86.02 0.06.00 0.06.00 0.06.00 1.1E-11

1.1-DICNLOROETMYLENE 4.3E+01 0.06.00 4.36.01 0.06.00 0.06.00 0.06.00 4.5E-05

DIISOPROPYLMETNYL PHOSPHONATE 6.6E.05 0.06.00 6.66.05 0.06.00 0.06.00 0.0E.00 2.06-11
1,1,1-TRICHLOROETHANE 7.SE+05 0.06.00 7.5E+05 0.06.00 0.06.00 0.06.00 3.4E-11

TRICIILOROETIIYLENE 2.36.03 O.OE.O0 2.3E+03 0.06.00 0.06.00 0.06.00 2.06-06

ZINC 2.06.06 0.06.00 2.06.06 4.5E-05 0.OE.00 4.5E-05 0.06.000

If the PPLV value indicated is greater than 1.OOE.06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathwiay considered, even in its pure form.
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NPSA-9d-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INOIRECT CUNULATIVE DIRECT INDIRECT CUNULATIVE VEI

CONTAM ] HART PPLV PPLV PPLV E I E l E I OPN •

(q/kg) (mg/kg) (q/kg)

BENZENE 8.6E+02 6. SE*04 8.5E÷02 1.2E-03 1 .SE-O5 1.2E-03 O.OE÷O0

CARDOtd TETRACHLONIDE 2.0[÷02 O.OE÷O0 2.0E÷02 O.OE+O0 O.OE÷O0 O.OE÷O0 2.5E'05

CHLONOFORN 4. OE+03 O. OE÷O0 4.0E÷03 O. OE÷OO O. OE÷O0 O.OE÷OO 1.6E'06 •

1,1 "D 1CHLOROETNAME 2.8E÷02 O. OE÷O0 2.8E*02 O.OE÷O0 O.OE÷O0 0.•+00 1.1E" 11

1,1-DICHLOROETHYLENE 4.3E÷01 O.OE+O0 /*.3E÷01 O.OE÷O0 O.OE÷OO O.OE÷O0 4.5E'05

Ol I SOPROPYLMETHYL PHOSPHONATE 6.0E÷05 O. OE÷O0 6.6E÷05 O.OE÷O0 O.OE÷O0 O.OE*O0 2.0E" 11

1,1,1- TR I CHLOROETHARE 7.5E÷05 O.OE÷OQ 7.5E÷05 O.OE÷O0 O.OE÷O0 O.OE÷OO 3.4E-11

TR ! CHLOROETItYLENE 2.3E÷0.3 O.OE÷(X) 2.3E÷03 O.OE÷O0 O.OE÷O0 O.OE÷O0 2.0E-06

ZINC 2.0E+06 O.OE÷O0 2.0E÷06 & .5E'OS O.OE÷O0 4.SE'OS O.OE÷O0

If the PPLV value indicated is greater than 1.00E+06 the catcutations i•ty that the contaminant

does not I•ose unaccep[abLe chronic exposure through the exposure pothway considered, even in its pure form. •

• i
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NPSA- 9d-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CWSJULATIVE DIRECT INDIRECT QIJ6JLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN
(mg/kg) (mg/kg) (mg/kg)

BENZENE 1.2E+02 1.01.04 1.2E.02 8.4E-03 9.9E-05 8.51-03 0.0100O
CARBON TETRACHLORIDE 2.?E.01 -0.01.0 2.7E+01 0.01.00 0.01.00 0.01+00 3.815-04
CHLOROFORM 5.61+02 0.01.00 5.61.02 0.01.00 0.OE.00 .0.E+00 2.4E-05
1,1-DICHLOIOETWAME 3.91+01 0.01+00 3.9E.01 0.01.00 0.01.00 0.01.00 1.6E10t
1,1-DICHLOROETNYLEWE 5.9E.00 0.01.00 5.9E+00 0.0E.0O 0.01.00 0.01.00 6.81-04
OIISOPROPYLMITHYI. PHOSPHONATE 2.81.05 0.01.00 2.$E+05 0.01.00 0.01.00 0.01.00 1.3E-10

1,1,1-TRICHLOROETHANE 3.2E+05 0.01.00 3.2E+05 0.01.00 -0.+0.0 0.01.00 2.2E-10
TRICHLOROETI4YLENE 3.2E+02 0.01.00 3.2E+02 0.01.00 0.01,00 0.01.00 3.OE-05

ZINC 1.1E+06 0.0E+00 1,11+06 8.6E-05 0.01.00 8.6E-05 O.OE#00

If the PPLV value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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NPSA-9d-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT Q.I4LATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(walko) Crl kgs) (ug/ko)

SENZENE 1.1E+03 6.4E-01 6.4E-01 9.2E-04 1.6E+00. 1.6E.OO* 0.OE.OO

CARION TETRACHLORIDE 2.5E+02 0.01.00 Z.5E*02 0.DE.00 0.01.00 0.01.00 1.8E.00

CHLOROFORM 5.11.03 0.01.00 5.11.03 0.01.00 0.01.00 0.01.00 1.11-01

1.1-DICHL0R0ETNANE 3.61.02 0.01.00 3.6E+02 0.01.00 0.01.00 0.01.00 7.71-07

1.1-OICHLOROETHYLENE 5.41.01 0.01.00 5.4E+01 0.01.00 0.01.00 0.01.00 3.21.00

DIISOPROPYL14ETHYL PHOSPHONATE 3.7E+05 0.01.00 3.7E+05 0.OE+OO 0.01.00 0.01.00 4.4E-06

1,1,1-TRICNLOROETIIANE 4.2E+05 0.01.00 4.2E*05 0.01.00 0.OE.00 0.01.00 7.3E-06

TRICHLOROEIHYLENE 2.9E+03 0.01+00 2.9E+03 O.OE.00 0.OE+00 0.01400 1.4E-01

ZINC 7.8E+05 0.01.00 7.SE.05 1.2E-04 0.01+00 1.2E-04 0.01+00

: El is equat to or exceeds 1.OE-01
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NPSA-9d- 7
EXPOSURJE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CON4TA141MNAT PPLV OSVI ISV! PPLV El El El OPN INC0

(mg/kg) (Mg/kg) (So/kg) (mg/kg)

BENZENE 6.7E+01 8.7E.03 6.4E1-01 6.3E-01 1.SE-02 1.6E+00* 1.6E1.00 0.01.00 0.01400
CARBON rTETACHLORIDE 1.5E.01 0.0E+00 0.01400 1.51.01 0.01.00 0.01.00 0.0E.00 1.91E-01. 5.51E+00
CHLORtOFOIN 3.11.02 0.01.00 0.01.00 3.11.02 0.01.00 0.01.00 0.01.00 1.21E-05 3.41E-01

1,1-DICHLOROETH4AM 2.3E+01 0.01.00 0.01.00 2.31E*01 0.01.00 0.01.00 0.01.00 6.01-11 2.31E-06
1,1-OICHLOIOETNYLENE 3.2E+00 0.01.00 0.01.00 3.2E+00 0.01.00 0.01.00 0.01.00 3.4f1-01. 9.71.00

DIISOPROPYLMETKYL PHOSPI4ONATE 6.81.01. 0.01.00 0.01.00 6.61.01. 0.01.00 0.01.00 0.01.00 1.5E-10 4.4E1-06
1,l,1-TRICNLOROETRAME 7.8E+04. 0.01.00 0.01.00 7.8E+04 0.01.00 0.01.00 0.01.00 2.5E-10 7.3E-06

TRICHLORoErMYLENE 1.8E+02 0.0E+00 0.01.00 1.8E.02 0.01+00 0.01.00 0.01.00 1.5E-05 4.21-01

ZINC 1.4E.05 0.OE+00 0.OE+00 1.4E+05 6.5E-04 0.01.00 6.5E-01. 0.01.00 0.OE.00

: El is equal to or exceeds 1.01-01
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2.15 SITE NPSA-9e: RAILROAD TRACKS (formerly North Plants Complex- EBASCO, 0
1988a/RIC 88256R05)

2.15.1 Site-SMecific Considerations 0

Figure NPSA-9e-I and Table NPSA-9e-1 depict the target contaminants for Site NPSA-9e.

Boring 48 was included in this exposure assessment, consistent with the North Plants

SAR. According to the site history, no chemicals from the RMA target contaminant list

were suspected to be present in Site NPSA-9e (EBASCO, 1988a/RIC 88256R05).

2.15.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

NPSA-9e are depicted in Figure NPSA-9e-I. 2-Butoxyethanol, occurring in Boring 48

(0-1 ft) was not included in the figure since it was not considered a target contaminant

during the Phase I and Phase II investigations. Although not shown in the figure,

2-Butoxyethanol was included in the NPSA SAR and in this exposure assessment because 0

it passed through the screening process performed in the RMA Chemical Index (EBASCO,

1988c/RIC 88357R01).

Table NPSA-9e-I summarizes the maximum concentrations of contaminants measured in

soil above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. Table NPSA-9e-1 shows that no 0

target contaminants were found above the indicator level. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Based on available groundwater data from

the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2.15.3 Site Exposure Summary 0

Only nontarget soil contaminants are shown on Table NPSA-9e-1. Since nontarget

contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV

methodology, no COCs were identified for this site. Site NPSA-9e is designated as a

Priority 2 site. 0
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2.16 SITE NPSA-9f: ARSENIC DETECTION (formerly Section 25 - Nonsource S
Area; ESE, 1988A/RIC 88063R09)

2.16.1 Site-Specific Considerations

Figure NPSA-9f-1 and Table NPSA-9f-1 depict the target contaminants for Site NPSA-9f. r

Boring 5121 was included in this exposure assessment, consistent with the North Plants

SAR. According to the site history, no chemicals from the RMA target contaminant list 9

were suspected to be present in Site NPSA-9f (ESE, 1988a/RIC 88063R09).

2.16.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site 0

NPSA-9f are depicted in Figure NPSA-9f-1. Table NPSA-9f-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and
@

depth where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury for Horizon 2 ">ecause direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No ortanic contaminants were detected at

this location. Based on available groundwater data from the first quarter 1987 to the first * *
quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.16.3 Site Exposure Summary 0

Tables NPSA-9f-2 through NPSA-9f-6 present Draft PPLVs and EIs for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
0

C ýrt aminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

0

Arsenic Direct Direct Direct Direct Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contactL
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The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors of the exceedance of the cufnulative PPLVs.

Site NPSA-9f is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

0

0
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MPSA-9f-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS 4
DIRECT INDIRECT CUMKULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMI4NANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ARSENIC 3.9E+00 0.0E+00 3.9E100 1.1E+01* O.OE.0O 1.1E+01" O.0E.00

': El is equal to or exceeds 1.0E-01
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3.0 STUDY AREA EXPOSURE SUMMARY

The exposure assessment results for the NPSA at RMA are summarized in Table 3-1. Of

the 16 sites that were evaluated, 10 sites were designated as Priority 1 sites based on the

most sensitive exposed population PPLV (i.e., the industrial worker). These include:

"• Chemical Sewer System (NPSA-1)

"* Tank Farm (NPSA-2) 0

"* GB Manufacturing Area (NPSA-3)

"* Fuze and Detonator Magazine (NPSA-4)

"• Special Weapons Plant (NPSA-5)

"* Underground Spill Area (NPSA-6) 0

"* Drainage Ditch (NPSA-8c)

"* Chromium Detection (NPSA-9b)

"* Benzene and Zinc Detections (NPSA-9d)

"* Arsenic Detection (NPSA-9f)

Six sites were designated as Priority 2 sites based on the most sensitive exposed population

PPLV (i.e., the industrial worker). These include: 0

"* Surface Spill Area (NPSA-7)

"• Drainage Ditch (NPSA-8a)

"• Drainage Ditch (NPSA-8b)

"* Railroad Tracks (NPSA-9a)

"* Zinc Detection (NPSA-9c)

"* Railroad Tracks (NPSA-9e)

The COCs in soils (i.e., those displaying an El greater than 0.1) for the NPSA, based on

the most sensitive exposed population PPLV (i.e., the industrial worker), are:

• Aldrin

* Benzene

* Chloroacetic acid

* Chloroform

* Dieldrin
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0

0 Tetrachloroethylene

0 Arsenic

* Cadmium

0 Chromium

The number of exceedances of each contaminant is summarized in Table 3-1.

The COSs in groundwater (i.e., those with a VEI greater than 1) for the NPSA are:

"* Carbon tetrachioride

"* 1,1-Dichloroethylene 0
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APPENDIX A

NON7ARGET SCREENING
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NONTARGET SCREENING

A number of nontarget contaminants were originally identified through a screen (i.e.,

toxicity, concentration, frequency of occurrence) of the nontarget fraction of the Phases I

and II RI data as part of the RMA Chemical Index (EBASCO, 1988c/RIC88357RO1).

These contaminants were carried through to the exposure assessment where an additional

screening was performed to determine whether PPLVs siould be developed for each of the

site-specific nontarget contaminants. Development of PPLVs for these contaminants was

based on four screening criteria, namely, frequency of occurrence, similarity of the

nontarget concentration to that of target contaminants, suspicion that the detection was a 0

laboratory contaminant, and co-occurrence of nontargets with targets in Arsenal soils (see

Volume VI-A, Section 2.2.3.1).

The results of the nontarget evaluations for each site of North Plants Study Area, their

screening parameters, and the decision to further consider or reject them, are presented in

Table A-1.
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